I, »j\;'._‘__ig‘g _ w;-,_n..,

e “ oo - N ) . . T
. :& RCRA Facility Assessment e -

> Final Report Ty %
Radium Petroleum Company

April 28, 1987
Prepared by: Mark Mayo
. Ecology and Environment, Inc.
-Egr_the U. S..Enyironmental Protection Agency
Work Assigmnment 39-7L00
CHoM Hill No. W63712.PA

“-“:""/’ .




Final Regd?

" Work Asswgnmek
CHM Hi1l No. 'W634g

RECFWED




SECTION

APPENDIX

O W

TABLE OF CONTENTS

WASTE HANDLING OPERATIONS ..
3.1 Present Operations ....
3.2 Past Operations .......
3.3 Past Investigations....

NATURAL SETTING AND PATHWAYS
4.1 Groundwater Pathway....
Surface Water Pathway..
Air Pathway....covevuene
Fire and Explosion.....

I
Well Installation......
Waste Containerization.
Sample Collection......
Borehole Elevations and
Field Observations.....

[SoNE NS I, NS, R 4 E- g - N1
e o o o o « o e
WM =G HwWwrn

DATA SUMMARYS........ccevtes
CONCLUSIONS...vvvnvvvennnnnn
REFERENCES....cvvvviiennnnsn

Boring LOGS..ccviveniannnsnes

ooooooooooooooooooooooooooo

RATION POTENTIAL AND RECEPTORS ..evviveviinnnnneennn

ooooooooooooooooooooooooooo
ooooooooooooooooooooooooooo

‘Geological Stratigraphy. ..

ooooooooooooooooooooooooooo

Analytical Results of SV Sample SplitS.....cecvvvennnns

CLP Laboratory Data.........

Chomatographs of Samples from MW R-1 and the Septic Tank D

ii

-1
-1
-1
-1



o

FIGURE

O W oo NOOYUL & WN -

ot

TABLE

00O NOYUY & W N =

LIST OF FIGURES

PAGE
Topographic Map........... teersesenesenns eeresesanas .. 2-2
Radium Petroleum Site MapP....ceiieneeennnncnnvenseonnen 2-3
Property Owned by Radium Petroleum.......ccoveenveennnns 2-5
1984 E&E/FIT Site Investigation Sample Locations....... 3-5
Surface Water Pathways............ D AP 4-3
Monitoring Wells and Borehole Locations............. eeo 5-2
R-1 Monitoring Well Construction.....eceveveneneenenens 5-4
R-3 Monitoring Well Construction.......cevivievennnennnn 5-8
Radium Petroleum RFA Sample LocationS....c.eeveveeeennn 5-11
Geology Cross-section......coveeeeenn teesecetecstensanas 5-13

LIST OF TABLES

PAGE
Compounds Detected in On-site Soil Samples............. 3-5
Monitoring Well R-1 Soil Boring Log..cceveeeevenennenn. 5-3
Borehole R-2 Soil Boring Log........ trecesssecssaesnans 5-6
Monitoring Well R-3 Soil Boring Log.....ccvvevenracnnne 5-7
R-3 Field Measurements........ cevens Creeetsanesiecnsnns 5-9
Sample Numbers and Corresponding Location.............. 5-12
Quality Analytical Services Split Sample Results....... 6-3
Quality Analytical Services Split Sample Results....... 6-4



SECTION 1: INTRODUCTION

Through the U.S. Environmental Protection Agency (EPA) REM IV
contract (Contract no. 68-01-7251) with CHaM Hill, a work assignment
(WA no. 39-7L00) was issued to Ecology and Environment, Inc. (E & E),
a subcontractor to CHpM Hill. This task was to perform a series of
Resource Conservation Recovery Act Facility Assessments (RFA). This
document constitutes the RFA Final Report for the Radium Petroleum
Company, a waste oil refining facility Tlocated in Kansas City (Blue
Summit), Missouri. This report summarizes the information and data
assembled from the Preliminary Review (PR), Visual Site Inspection
(vSI) and Sampling Visit (SV). A large number of waste management
units are located in a small area at Radium. Therefore, for the
purpose of evaluating and documenting a release or potential for
release, the solid waste management units at this facility were
evaluated as one collective unit.

The Hazardous and Solid Waste Amendments of 1984 (HSWA) provided
EPA with the authority to require corrective action at RCRA treatment,
storage, and disposal (TSD) facilities. The new authorities are:

o Section 3004(u)

This section requires corrective action for releases of
“hazardous wastes or hazardous constituents from solid waste
management units (SWMU) as a condition of a RCRA TSD facility
permit regardless of when the waste was placed in the unit.
Compliance sentences can be incorporated in facility
operating or post-closure permit.

0 Section 3004(v)

This section requires corrective action beyond the facility
boundary. As a condition of a RCRA TSD permit. Compliance
schedules can be incorporated in operating or post-closure
permits. ’
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o Section 3008(h)

This section authorizes EPA to issue enforcement orders to
compel corrective action for releases of hazardous waste or
hazardous constituents from interim status TSD facilities.
These corrective actions can extend beyond the facility
boundary.

Solid waste management units (SWMU) are defined as any unit which
handles, stores, treats or disposes of solid wastes (Solid waste is
defined in 40 CFR 261.2). These units include: Landfills; surface
impoundments; waste piles; land treatment units; dinjection wells;
incinerators; tanks; container storage units; and other physical,
chemical and chemical waste treatment units. However, the Section
3008(h) authority applies to any release from an interim status TSD
facility.

Other authorities under RCRA which apply include the following:

o Section 3005(c)

This section authorizes EPA to issue permits to TSD facil-
ities which have applied, upon a determination that the
facility is in compliances with Sections 3004 & 3005 of RCRA.
This section also specifies issuance or denial deadlines for
existing facility permit applications, by type of facility.

o Section 3013

This section authorizes EPA to order a hazardous waste TSD
facility to perform monitoring, analysis and testing at that
site if there is a potential for a substantial hazard to
human health or the environment. If the facility cannot
perform the work, either EPA may perform or EPA may authorize
the state to perform the monitoring. ¢

o Section 7003

This section authorizes EPA to bring suit to stop handling,
transportation, treatment, storaged disposal of -a solid or
hazardous waste if an “"imminent or substantial endangerment
to health or the environment" is present. Also, other action
as necessary may be taken. )

These authorities in combination allow EPA to conduct RFA's at
RCRA TSD facilities as directed in the guidance document entitied RCRA
Facility Assessment Guide, August 14, 1986, Following the final re-
port, EPA Regions decide on a proper course and method for response to
releases if any have been discovered in the RFA,
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SECTION 2: SITE LOCATION AND DESCRIPTION

§

The Radium Petroleum Company is located at 1633 South Marsh
Avenue in Kansas City (Blue Summit), Missouri. The site is situated
along the east side of 1-435, approximately 1/4 of a mile south of
Truman Road (Figure 1). The approximate coordinates of the facility
property are 39 degrees, 5 minutes, 21 seconds North latitude and 94
degrees, 29 minutes, 22 seconds West Tlongitude (USGS, 1967). The
legal description of the site is the SW1/4, SW1/4, SE1/4, Section 6,
T.49N., R.32W., Independence, Missouri.

Radium Petroleum is owned by Deffenbaugh Industries, 18181 W.
53 Street, P.0. Box 3220, Shawnee, Kansas (Telephone: 913/631-3300).
This facility has interim status and is currently applying for a RCRA
Incinerator and Storage Permit.

Radium owns approximately six acres of land, most of which is
unused. The property containing the existing operations measures
approximately 230 feet x 120 feet. The existing operations area is
enclosed by a concrete wall on the north and west sides and a two
story building on the south side. A rock bluff had enclosed the east -
side, but recently the bluff has been excavated approximately 200 feet
to the east by Radium for facility modifications. Within the property
boundaries there are a number structures, solid waste management units
and one reclaimed oil storage tank. A SWNU at Radium is defined as
being a unit that stores or processes waste oil with the potential for
releaseing oil to an environmental media (air, water and soil).
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The following are present on-site (See Figure 2):

Structures
Two Story Office/Workshop Building
1 - Centrifuge Building

—t
]

Solid Waste Management Units
14 - Bulk Storage Tanks (total capacity: 178,500 gallons)
15 - Bulk Storage Tanks (out of service)
- Cooker Units (converted railroad tank cars)
- 0i1 Heater Units (out of service)
Shaker Filter Unit (out of service)
- Flash Heater/Tower
- Vapor Recovery System
- Water Containment Pit
- Septic Tank

— d b pd = N DD
]

Product Storage
Bulk Storage Tank (capacity: 103,000)

[
[}

In addition to the Existing Operations Area, Radium Petroluem
owns over six acres of land adjacent and located to the south and east
of the operation area (See Figure 3.) Most of this land is currently
unused. However, Radium has applied for a RCRA Part B permit for
operation of a commercial hazardous waste incinerator to be built on
this land.

The Radium Petroleum Company collects waste oil from service
stations, auto repair shops, railroads and other sources. The 0il is
transported to the facility where it is heated to vaporize water and
solvents, then filtered to removed solids (E & E, 1984a). Virgin
diesel fuel is then added to the 0il to increase its BTU capacity (E &
E, 1984a). The reclaimed oil is then sold as a burner fuel.

Prior to 1983, Radium used waste solvents instead of diesel fuel
to increase the BTU capacity of the refined oil (EPA, 1985a). Radium
collected the waste solvent from many of the facilities that generated
the oil. Radium no longer collects or stores waste solvent for blend-
ing purposes (EPA, 1985a).
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SECTION 3: WASTE HANDLING OPERATIONS

3.1 PRESENT OPERATIONS

Waste oil arriving at the Radium facility is pumped from the vac-
uum truck through a filter into one of the twelve designated waste oil
storage tanks (Tanks # 9, 10, 17, 18, 19, 21, 22, 23, 25, 26, 27, 29).
The oil is stored in the tank a sufficient amount of time to allow
water and oil separation by gravity. The water is then drained into
the concrete collection pit. The waste oil is pumped from the storage
tank to the cookers where it is heated to a temperature of 70°F-100°F
(Radium, 1985a). Heating facilitates the sedimentation of solids in
the o0il. The heated oil is filtered and then sent to the flash
heater/tower where it 1is heated to approximately 280°F (Radium,
1985a). At these temperatures any contained waste solvents and water
vaporize from the oil. The vapors are collected by a vapor recovery
system. The finished oil product is pumped to the 103,000 gallon
processed oil storage tank (Tank #28) until shipping. The solvents
and water collected by the recovery system are pumped into storage
tanks #8 and #7, respectfully. Figure 2 depicts the facilities
layout.

Runoff from the storage tank and process equipment areas drains
to the northwest corner of the facility. A concrete retaining wall
prevents runoff from leaving the site. This runoff is collected in a
25,000 gallon containment pit. The pit is a 9 feet wide, 27 feet long
12 feet deep concrete sump. When full, the water from this pit is
pumped in to a tank truck and hau]eq_to the Johnson County landfill
for disposal in a deep injection well.

Currently, the vapor recovery system is operating but not at 100%
efficiency. Radium plans to have the vapor recovery system completed
and operating at top efficiency by this fall (Sywers, 1986).
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The wastes generated from the process described above are as
follows:

1) Sludges collected from the bottoms of the storage tanks and
cookers.
2) Solvents collected from the solvent recovery system.
3) Water collected from the solvent recovery system and from
the concrete containment pit. _
According to Radium's Part A Permit Application the previously listed
wastes have the potential to contain varying accounts of the following
RCRA wastes (Radium, 1985a):

Ignitables D001
Chlorinated solvents (including but not limited to FOO1-F005)
Sludges D005-D008

The waste solvents and sludges are manifested and transported to
Systech in Fredonia, Kansas (Radium, 1985a). Systech has a cement
kiln EPA approved to burn high BTU waste. Water from the vapor
recovery system and the contaminant pit are currently disposed at the
Johnson County Landfill (Swyers, 1986).

Radium is currently involved in expanding and modifying their
facility. Therefore, the facility operation as described above and
the facility layout illustrated in Figure 2 are due to change in the
near future.

3.2 PAST OPERATIONS .

Radium purchased the facility from Sam Hewett in 1973 (Radium,
1986). Mr. Hewett began operations of the o0il reclaimation facility
in 1958. L

Limited information exists regarding the past operations and
disposal practices at the Radium facility during the period between
1958 and 1979. It is known that Radium only recently installed the
vapor recovery system and flash heater/tower (Radium, 1985a). Prior
to the use of this combined system, water and organic vapors were
vented to the atmosphere. Other than this single improvement, the oil
refining system currently used at Radium has remained relatively
unchanged since Radium atquired the facility in 1973 (Toyne, 1986).




After the PR was completed, Radium informed EPA of the existence
- of a 300 gallon septic tank located in the tank farm area. This
septic tank is believed to be adjacent to or partially covered by Tank
No. 14. 0il and water were found in this tank. No information is
" available about the former use of this tank. Radium believes the tank
was taken out of service prior to 1973, when the company was purchased
by Deffenbaugh Industries (Case, 1986).

Recently, Radium removed a shaker filter from service. This
filter removed solids from the oil after the flash heater/tower.
Sludges from this units were handled in the same manner as other
sludges generated on-site. Also, a centrifuge is located in the north
portion of the processing area. This unit is no longer used to
process waste oil.

Waste generated before the installation of the flash heater/tower
and the vapor recovery system were as follows:

1) Water from the contaminent pit.
2) Sludges collected from the shaker filter and the bottoms
of the storage tanks and cookers.

The disposal method of water from the collection pit prior to
deep well injection is unknown. However, it was likely the water was
discharged off site by surface water routes. The sludges, before the
institution of disposal by incineration, were transported to the
Pawnee Refinery, 756 Pawnee, Kansas City, Kansas. The sludges were
then incorporated in asphalt production. Information concerning any
prior methods of sludge disposal was unknown and unavailable for this
report.

3.3 PAST INVESTIGATIONS

The facility began operation in January, 1958. (Radium, 1985b).
Prior to the implementation of regulatory standards, particularly
those of the Resource Conservation Recovery Act (RCRA), the nature or
compounds stored on-site or contained in the waste oil processed

on-site were neither monitored nor recorded.



The current owners of the Radium Petroleum facility have stored,
processed, and transported waste oil for 13 years and o0il reclamation

_has been occurring at this site for almost 30 years. Over the years,

spillage and leakage of waste oil has been documented (or is reported
to have occurred). The resulting soil contamination has been
documented in EPA spill reports and by two independent EPA sampling
effort.

~ A composite soil sample was collected by the Environmental Plan-
ning and Response/Environmental Services brank of the EPA during a
1981 site inspection. The sample was collected from the Northwest
corner of the facility. Laboratory analysis detected four
base/neutral compoungs (See Table 1) (EPA, 1983A).

The Ecology and Environment, Field Investigation Team in 1984,
performed a Site Investigation (SI) of the facility. Authorized under
the Comprehensive Environmental Responses, Compensation and Recovery
Act (CERCLA), the scope of the SI included the collection of four
on-site soil samples. These samples were composited from aliquots
collected along sample lines running north and south on the east side
(AQ0901 and AQ0907) and in the center area (AQ0902 and AQ0908) of the
facility (See Figure 4). Along each sample line, one sample was
collected at a depth of 0 to 6 inches and the other at a depth of 6 to
12 inches. Each sample was composed of 10 aliquots. Aliquots for
both samples along each line were collected from the same location.
Samples were analyzed for volatile organics, semi-volatiles, total
metals, and pesticides included P(Bs.
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TABLE 1
Compounds Detected
In On-Site Soil Samples
Radium Petroleum Company
Kansas City, Missouri

1981 EP&R/ENSY SITE INSPECTION

(SAMPLE AS2604)

COMPOUND CONCENTRATION RANGE (ug/kq)
Napthalene 16,000
Bis(2-Etnylhexyl)Phthalate 400,000
Phenanthrene 34,000
Pyrene 20,000

1984 EXE/FIT CERCLA SITE INVESTIGATION

(SAMPLES: AQD$01,AQ0902,AQ0907,AQ0908)

VOLATILE GRGANICS

COMPOUND CONCENTRATION RANGE (mg/kq)
Benzene - 2.5U-6.0
Chlorobenzene 2.5U-1.9M
1,2 - Dichlorobenzene 2.5U-6.1
1,1,1 - Trichloroethane 2.50-110
1,1 - Dichloroethane 2,5U-19.0
1,1 - Dichloroethylene 2.5U-3.5
Trans - 1,2 - Dichloroethene 5,0u-33.0
Ethyl Benzene 2,5U-36.0
Methyl Chloride 2.5U-56.0
Tetrachloroethene 2,5U-74.0J
Toluene 2.5U-160
Trichloroethene 2.5U-53.0
PESTICIDE
COMPOUNDS CONCENTRATION RANGE (uqg/kq)
PCB1260 M-720
METALS*
COMPOUNDS CONCENTRATION RANGE (ug/k)
Copper 30-370
Lead 200-8800
Zinc 450-5900

U - undetected
J - The associated value is an estimated quantity because quality

control criteria were not met

M - The value indicated is below quantitation limit but above

detection limit.

Compounds detected in GC/MS scan included in Appendix

*

Metals listed in table were above the site-specific background
sample and observed range listed in Connors and Shackette, 1975.
Complete sample results are included in tebles in Appendix 1.

- -
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A total of twelve priority pollution volatile organic compounds
were detected in the four on-site samples. An additional 18 volatile
and semi-volatile organic compounds were tentatively identified in the
~GC/MS scan. The only compound detected in the pesticide fraction was
PCB 1260. Although a variety of metals were detected at
concentrations above local background concentrations and above the
expected ranges of metals found in Missouri surface soil horizons
(Connors and Shacklette, 1975). The site-specific background sample
was collected south, upslope from the site (E & E, 1984). Table 1
provides a 1ist of the compounds detected in the on-site samples.
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SECTION 4: NATURAL SETTING AND PATHWAYS

4.1 GROUNDWATER PATHWAY

The Radium Petroleum site is located on the east valley wall of
the Blue River flood plain. The site is believed to be situated atop
bedrock of either the lower Kansas City Group or the upper Pleasanton
Group bedrock of (Parizek, 1968). The thickness of the unconsolidated
material underlying the site varies between approximately 40 to 50
feet. Shallow groundwater is found atop weathered shale and lime-
stone and is of low yield. The information previously presented is

based on data acquired during the sampling visit and is presented in
Section 5 of this report.

Groundwater within a three mile radius of the site is not used as
a drinking water supply source nor for agricultural irrigation (E&E,
1984b). For this reason past studies have not addressed the potential
of contamination of groundwater in the vicinity of the site. Cur-
rently, no groundwater wells are on-site or in the immediate area
(E&E, 1984b). Therefore, the focus of this report is to determine
whether surface contamination, previously confirmed in the unsaturated
soil horizons, has migrated into the groundwater.

4.2 SURFACE WATER PATHWAY

Surface water, in the vicinity of the site, drains west toward
the Blue River.' The annual precipitation in this area is 36 inches
(U.S.DOC, 1979). In addition to precipation, springs from the rock
outcrop (Bethany Falls Limestone and Winterset Limestone) immediately
east of the site also generates surface runoff. Surface water within
the site boundaries is directed to the northwest corner of the pro-
perty (Radium, 1985a). Runoff from the office building and tank truck
unloading area flows to the west (Aerial Photograph, 1982).
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Three surface water drainage routes, which channel runoff from
the site, have been identified (See Figure 5). Pathway 1 flows north
along the east side of Marsh Road to a point about 400 feet north of
- Radium, then flows under Marsh Road through a culvert and into Livers
Bronze Company's storm drain system. Pathway 2 extends west from the
Radium shop/unloading area to Liver's parkinb lot. Pathway 3 flows
west along the south border of Liver's parking lot. A1l three rountes
drain into the east drainage ditch of 1-435. Water reaching the ditch
flows north into a concrete culvert. The culvert then drains the
water under I-435 where it then flows south into the Blue River.

4.3 AIR PATHWAY

Since volatiles organics are contained in the waste oil processed
on-site and the separation of these compounds from the oil is integral
to the process, a potential for a volatile organic vapor air release
exists. Air monitoring of this site may be considered to confirm the
existence of such releases; however, there is the 1likelihood that
interferences from other nearby emission sources, e.g., local
industries and vehicular emissions from 1-435 would be encountered
making a definite source determination nearly impossible.

4.4 FIRE AND EXPLOSION

Radium Petroleum is located in the unincorporated town of Blue
Summit. Blue Summit does not have a Fire Marshall (Buffalo, 1980).
The community has an agreement with the Independence, Missouri Fire
Department to provide emergency fire services but not fire prevention

inspections (Reynolds, 1986). Therefore the facility is not known to
have been inspected for fire hazards. L

The potential for fire or explosion does exist at this facility.
Ignitable waste (D0O01) are produced and stored on-site. Waste oils
stored and processed on-site are combustible materials. Also, these
0ils are heated to drive off water and solvents. This increases the
potential for fire or explosion.
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SECTION 5: FIELD ACTIVITIES

SV field activities commenced at Radium Petroleum in Blue Summit,
Missouri, on August 19, 1986. Ecology and Environment, Inc. personnel
Mark Mayo and Steve Vaughn were on-site to coordinate SV activities.
Radium Petroleum representive, Bob Vantuyl, observed field activities.
Field activities involved the installation of two monitoring wells. A
third well was proposed in the SV workplan but it was not installed
because free water was not encountered above the confining shale
strata encountered. Drilling and well installation was performed
under subcontract by Kansas City Testing Laboratory. Field activities
were completed on August 22, 1986.

Field activities resumed on September 9, 1986. E&E team members,
Mark Mayo and Mike MicheaTowski, performed sampling at Radium
Petroleum on September 9 and 10, 1986. Radium's laboratory director,
Jeff Jenkins, observed sampling activities over the 1 1/2 day period.
A total of seven samples were collected and delivered to the Region
VII EPA laboratory.

5.1 WELL INSTALLATION

On August 19, 1986, drilling began at a presumed downgradient .-

location No. 1 in the parking lot of Livers Bronze Company (see Figure
6). This well was located between the facility and the nearby Blue
River. Water was encounted at approximately 21.5 feet and drilling
was discontinued at 29.5 feet. Table 2 provides a soil log of the
bore hole and Figure 7 provides a diagram of the wells construction.
The well is designated as R-1. The driller's boring logs are included
in Appendix A.

The water level in R-1 was measured at 1650 hours that afternoon
and was found to be at 21.3 feet below ground surface. This indi-

5-1 -



TABLE 2
Monitoring Well R-1
Soil Boring Log
Radium Petroleum
August 1986

DEPTH (ft) DESCRIPTION SAMPLE TYPE
, 0-5.0 Brown silty, moist medium gravel SA
5.0-6.5 Brown silty clay, moist, soft SP
6.5-10.0 Brown silty clay, moist, soft SA

10.5-11.5 Brown silty clay, moist, soft SP

11.5-13.0 Brown with gray mottled silty clay, SA
moist, soft

13.0-15.0 Brown with gray mottled very silty SA

clay, moist and soft

15.0-16.5 Gray silty clay, moist, medium Sp

16.5-20.0 Light brown with olive gray silty SA

clay, moist medium

20.0-21.0 Light brown with olive gray silty sp

clay, moist, soft

21.0-21.5 Olive gray silty clay, wet, soft Sp

21.5-29.5 Light brown with gray silty sandy SA

clay, wet and soft, water at
21.5 feet
29.5 Drilling discontinued. Light brown

with gray silty sandy clay, wet & soft,

SA - Solid Auger Cutting
SP - Split Spoon Sample

5-3
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cates 8.2 feet of water in the well. Upon removing the water level
indicator's probe from the well, a gray oily substance coated on the
bottom ten inches of the instrument's probe. Only the bottom inch of

- the probe needs to contact water to provide a reading; therefore, it

appears that a oily layer overlies the groundwater in this area.
Because of this oily liquid and concerns about the disposal of the
development fluids, the decision was made not to develop R-1 at that
time.

Drilling commenced on August 19, 1986, at downgradient location
R-2. The location of the hole was on the vacant lot owned by Livers
Bronze Company adjacent to Radium's north property 1ineA(See Figure
6). The drilling was discontinued at a depth of 39 feet below
existing grade, with no free water encountered. Shale was encountered
at 33 feet deep. A soil log of R-2 is presented in Table 3. The
hole's opening was covered and sealed and the hole was left open to
allow water to seep in overnight. The hole was observed to be dry on
the morning of August 20, 1986. Groundwater was encountered at 25

- feet at the same location on June 20, 1986 during Preliminary Review

site activities. This change was due to apparent seasonal
fluctuations in groundwater. The decision was made to seal the hole,
since it was unlikely that the groundwater would recharge before
sampling was scheduled. The hole was sealed with portland cement as
specified by the Missouri Geological Survey.

On August 20, 1986, drilling began at the upgradient well loca-
tion (to be designated as R-3). The final well was located further
south and west than originally planned. The reason for moving the
well was to be outside the construction zone of Radium's proposed
incinerator. The hole was augered to a depth of 47.5 feet, where
drilling was discounted due to auger refusal on limestone (See Table
4). A limited quantity of free water was encountered at the bottom of
the hole. Figure 8 provides illustration of the well's design. The
casing was set and backfilled. A water level reading of 23.85 feet
was taken before development on August 22, 1986. The well was
developed using a PVC bailer. The well was bailed dry during
development.
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TABLE 3
Bore Hole R-2
Soil Boring Log
Radium Petroleum
August 1986

DEPTH (ft) DESCRIPTION SAMPLE TYPE
0-5.0 Brown silty clay, moist, soft SA
5.0-6.5 Brown silty clay, moist, soft SpP
6.5-10.5 Brown silty clay, moist, soft SA
10.0-11.0 Brown silty clay, moist, soft SpP
11.0-11.5 Brown with gray mottled silty clay, SP
moist, soft
11.5-13.0 Brown with gray mottled silty clay SA
moist, soft
13.0-15.0 Olive gray very silty clay, moist, SA
soft
15.0-16.5 Olive gray very silty clay, moist, SpP
soft
16.5-20.0 Olive gray very silty clay, moist, SA
soft
20.0-21.5 Olive gray very silty clay, moist, SP
soft
21.5-25.0 Olive gray very silty clay, moist, SA
soft
25.0-26.5 Olive gray very silty clay, moist, Sp
soft -
26.5-33.0 Olive gray very sf]ty clay, moist, SA
soft
33.0-33.5 Rock boulder SA
33.5-35.0 No cuttings SA
35.0-39.0 Very stiff hard drilling, olive shale SA
39.0 Drilling discontinued

SA - Solid auger soil cutting
SP - Split spoon sample
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TABLE 4
Monitoring Well Well R-3
Soil Boring Log

Radium Petroleum

August 1986 *
DEPTH (ft) DESCRIPTION SAMPLE TYPE
0-3.0 Brown silty clay with rock SA
fragments, dry, soft
3.0-5.0 Brown silty clay, moist, soft SA
5.0-6.55 Brown clay, moist, medium Sp
6.5-10.00 Brown silty clay, moist, medium SA
10.0-11.5 Brown silty clay, moist, medium SP
11.5-13.0 Brown silty clay, moist, soft SA
13.0-15.0 Light brown silty clay, moist, soft SA
15.0-17.5 Light brown silty clay, moist, soft SA
17.5-20.0 Light brown with rust and gray mottled SA
silty clay, moist, soft
20.0-21.5 Light brown with rust and gray mottled SP
silty clay, moist, soft
21.5-25.0 Light brown silty clay, moist, soft SA
25.0-30.0 Brown very silty clay, moist, soft SA
30.0-34.0 Brown very silty clay, moist, soft SA
34.0-39.5 Brownish gray very silty clay, small, SA
rock fragments, moist, soft
39.5-45.0 Brownish gray very silty clay, Small, SA
rock fragments, moist, soft-
45.0-46.5 Gray clay fat very stiff, very moist SA
46.5 Auger refusal on limestone SA

SA - Solid auger soil cutting

SP - Split spoon sample
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5.2 WASTE CONTAINERIZATION

Auger cuttings from wells R-1 and R-2 were placed in 55 gallon
drums. Water used to decontaminate the augers used at locations R-1
_and R-2, was also containerized in 55 gallon drums. No development
water was generated due to the oily substance in R-1 and R-2 not being
installed. Drums were labeled and placed outside the northwest corner
of the facility. The drum numbers and corresponding contents are as
follows:

DRUM NUMBER DRUM CONTENTS AMOUNT IN DRUM
1 R-1 Auger Cuttings Full
2 R-1 and R-2 Auger Cuttings Full
3 R-2 Auger Cuttings Full
4 Decontamination Water Full
5 Decontamination Water 1/2 Full
6 Contamination Trash Full

Auger cuttings and development water generated from R-3, the
upgradient background well, were disposed of in a small on-site
drainage ditch located immediately to the south of the well. The
drainage ditch connects with the east ditch alongside Marsh Road.

5.3 SAMPLE COLLECTION

Sampling activities began at 1600 hours on September 9th at
Radium. Activities included the purging of background R-3 and the
elevation surveying of the monitoring wells. R-3 was bailed dry with
approximately 8 gallons of water being removed. Water level, pH, and
conductivity were measured both before and after bailing. Table 2
provides the recorded values.

Table 5
R-3 Field Measurements

Initial Final
Water Tevel (Soil Test Model DR 759) 28.4* 46 .5*%
pH (Orion Model 294211) 7.09 7.25

Conductivity (Graphic Cont. PHM 7800) 950 umhos 750 umhos
Well depth - 46.5
* Feet below top of cas1ng
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Field activities were resumed the following day. The day's
activities involved éoilection of seven samples and completion of the
corresponding sample documentation (See Figure 9). Table 6 provides a
description of samples collected. The surface water samples from the
east drainage ditch along Marsh Road, north of Radium, was not collec-
ted because of the lack of water in the ditch. Well R-1 was filled
with a gray oily liquid at the time of sampling. Sample collection
removed all the liquid from the well and no water was encountered.
This well was not purged before sampling. It was decided that the
oily substance obviously constituted a release and purging of the well
might reduce the amount of substance for sampling. In addition, purg-
ing may have resulted in the generation of a large quantity of poten-
tially hazardous waste. Conductivity and pH values were not measured
in order to prevent probes from being contaminated and possibly
ruined. The completion of sampling of R-1 at 1300 hours completed the
sampling at Radium. Post sampling activities included the completion
of sample documentation, preservation of samples, equipment decon-
tamination and equipment pack up. Sample splits were signed over to
Mr. Jenkins at 1430 hours. E&E team members left the site at 1531
hours.

The samples were delivered to the Region VII EPA laboratory the

following morning, September 11, 1986. Sample custody was transfered
to laboratory personnel, Joyce Woods, at 0806 hours.
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Table 6

Sample Numbers and Corresponding Location

Sample # COLLECTION LOCATIONS

ADE03-001 SV generated auger cuttings from storage drum
ADE03-002 Monitoring Well R-1

ADE03-022D Duplicate sample of R-1

ADE03-003 Monitoring Well R-3

ADE03-004 Spring surface water behind Radium |
ADE03-005 No sample collected.

AED03-006 SV generated fluids from storage drum
ADE03-007F Field Blank

5.4 BOREHOLE ELEVATIONS AND GEOLOGICAL STRATIGRAPHY

Surveying equipment consisting of Dietzgen Model No. 7956170
theodolite and Philadelphia rod were used to measure elevation and
stapiea of athe monitoring wells and other prominent points at Radium
Petroleum. A USGS benchmark was not located near the site; therefore,
elevations were measured relative to the ground elevation of the
southwest corner of the Radium facility. Based on the survey data,
Figure 10 presents a plan and cross section map of the monitoring
wells and borehole in reference to the Radium facility. Included in
the cross section is the inferred geological stratigraphy that under-
lies the site based on the borehole loggings generated during the RFA.
Figure 5 is based on a limited number of borings and geological inter-
pretation; actual geology may differ from this inferrence.
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5-13

g ]
] {
7222722222227 777772727 777722227777 277277 7 \\\\Aﬂ
[]
z ZRIILY
A
o ”
\ -
w
| 9 o 3
® &
@ ' " w o w .
(7] L o b4 ’
(o] o w O
r =
S L8
<
s w =
v 3 o J
L N
< X
©
w
< "
L)
- = o
w < |
u o I
- [3) w 7 w
< - 2
w L 4 —__D.. o
o e c! b
= - w, w
L4 o I =
=1 =
o 4 < -
: : :
o o ®
(3 z !
- =
VIS SOOI I IS TI OISO INIS. A
]
1777772777 77777 277777777 7777277774 TTITT 3¢
° o ° e 8 8 S <
© o
e - (FEET)
FIGURE 10



RS

5.5 FIELD OBSERVATIONS
On the afternoon of August 20, 1986 an offensive odor was

_detected downwind of the Radium Facility near the bore hole R-2

location. The air was monitored with a HNu photoionizing instrument,
using the 10.2 ev probe vapors of 1-3 ppm above background were
recorded.

In the process of moving the drums to the corner of Radium's pro-
perty on August 21, 1986, it was observed that gravel, several inches
below the ground surface, was coated with an oily substance. Further
investigation of the north wall revealed seeps from construction
joints in the concrete containment wall. In addition, a pipe outlet
with a valve was discovered below the ground surface at the northwest
corner of the facility's containment wall. The pipe extended out
toward the north and was concealed with a piece of sheetmetal. This
pipe was the drain from the containment area. A small pit had formed
around the pipe's end. The pit contained a yellowish liquid that
possessed a pungent odor. On March 30, 1987, E&E visited the site and
found this pipe was plugged and covered. The containment pit is now
drained by pumping from a hose over the top of the containment wall.

5-14



SECTION 6: DATA SUMMARY

Samples collected during the SV phase of the Radium RFA, were
delivered to the Region VII EPA laboratory on September 11, 1986. At
Radium's request, all samples were split and presented to Radium
personnel on September 10, 1986. Samples delivered to the EPA
received analysis through the Contract Laboratory Program (CLP).
Split samples analysis was performed by Quality Analytical Service,
Inc. (QASI). QASI is a subsidiary of Deffenbaugh Industries and is
Tocated at the Radium facility. Radium received analytical data from
QASI in late September. The QASI analytical results of the oil sample
collected from R-1 prompted Radium to set up a meeting with EPA
officials. In the meeting between Radium and the EPA, Radium offered
EPA their data in order to expedite a course of corrective action.
Knowing that the CLP data would not be received for some time and not
wanting to delay the remedial process, the EPA accepted the data. The
complete data package from Radium is included in Appendix B. The CLP
analytical results became available in 1late January, 1987 and are
included in Appendix C.

Radium's groundwater sample results are presented in Table 7.
The background water sample collected from monitoring well R-3
contained no organic compounds and only one metal (arsenic) was found
above detection 1limit values. Analysis of the o0il collected from
monitoring well R-1 found six metals above background concentration,
the highest being lead at 110 mg/1. 1In addition to metals, a total of
16 volatile organic compounds were detected above both background
concentrations and detection 1limit values. | Radium performed a
duplicate analysis on the R-1 sample and with exception of a few
compounds good correlation exist between the results of the two
samples (See Table 4). The R-1 samples were not analyzed for
extractable organics. ]
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Analysis of the spring water detected no organics and only three
metals (arsenic, barium and copper) above detection limit values (See
Table 7).

The sample results for the samples collected from the drums con-
taining decontamination fluid and auger cuttings are presented in
Table 8. Both samples contained a number of metals and organic
compounds.,

The CLP Data is considerably different from the QASI data. For

the most part, this is due to the hiygher detection limits in the CLP
Data. These higher detection limits are due to matrix interference,
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Table 7

Quality Analytical Services

Radium Petroleum
Analytical Sample Results

September 8, 1986
Radium's
Detection MW R-3 MW R-1 Spring
Compounds(mg/1) Limit Background MW R-1 Dulicate Water
Metals QASI CLP QASI 1 CLP QASI CP1 QASI CPI QASI
Arsenic .001 <0.01 0.016 5.5 2.56 5.7 1.87 <0.010 . 005
Barium 0.20 0.3 ND 112.0 ND 14.0 ND 0.43 0.34
Cadium 0.01 <0.005 ND 0.16 0.32 0.16 0.32 | <0.005 ND
Chromium 0.05 <0.01 ND 1.0 12.7 1.1 7.20 <0.010 ND
Copper 0.03 <0.025 ND 3.3 8.70 3.5 6.60 <0,025 0.04
Lead 0.10 <0.005 ND <1.0 110. < 1.0 87. 0.047 ND
Nickel 0.10 <0.04 ND 46 .0 2.10 50.0 ND <0.040 ND
Volatile Organics
Benzene 0.004 <0.005 ND <100 19.2 < 50 20.25 < 0.005 ND
Chlorobenzene 0.005 <0.005 ND <100 ND < 50 21.6 < 0.005 ND
Chloroethane 0.003 <0.010 ND <280 7.60 | <140 9.41% < 0.010 ND
Chloroform 0.002 <0.005 ND < 20 0.166f < 10 0.175 ] < 0.005 ND
Chloromethane 0.003 <0.010 ND <240 1.9 <120 8.61 < 0.010 ND
1,1-Dichloroethane 0.005 <0.005 ND < 20 16.4 < 10 21.9 < 0.005 ND
1,2-Dichlorosthane 0.003 <0.005 ND < 20 0.750, < 10 0.361 | < 0.005 ND
1,1-Dichlorcethylene 6.003 <0.005 ND < 20 0.545 < 10 ND < 0.005 ND
t-1,2-dichloroethylene 0.002 <0.005 ND < 20 1.80 | < 10 23.7 < 0.005 ND
Ethyl benzene 0.007 <0.005 ND <100 1225. < 50 657. < 0.005 ND
Methylene chloride 0.003 <0.006 ND <200 0.186] <100 0.263 | < 0.0064 ND
1,1,2,2-tetrachloroethane 0.007 <0.005 ND < 20 36.0 < 10 27.6 < 0.005 ND
Tetrachloroethylene 0.004 <0.005 ND < 20 195. < 10 70.7 < 0.005 ND
Toluene 0.006 <0.005 ND 210 667. 240 762. 0.0042 ND
1,1,1-trichloroethane 0.004 <0.005 ND <130 251 64 162. 0.031 ND
Trichloroethylene 0.002 <0.005 ND < 20 860 < 10 9.82 < 0.005 ND
Vinyl chloride 0.007 <0.010 ND <280 4,80 | <140 8.83 < 0.010 ND
2- Butanone -- <0.010 -- -- - -- -- 14J --
Semi Volatile Organics
2- Methylnaphthalene -- <0.010 -- <830 - <830 - < 0.010 --
Butyl Benzyl Phthalate 0.002 <0.010 ND <830 - <830 - 2.3M -
2 - Methylphenol{(0-Cresol) - = <0.010 <830 - 830 - < 0.010 -~

e ¥

- Not detected.
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Table 8

' Quality Analytical Services

Radium Petroleum

Analytical Sample Results

September, 1986

Radium's
Detection Decon Auger Cuttings
Campounds Limit Fluid mg/1 mg/1
Metals cLp QASI Clp  QasI
Arsenic 0.001 <0.01 0.002 <6.0 7.54
Barium 0.20 90M ND 240.0 131.
Cadium 0.01 <0.005 ND <3.0 0.06
Chramium 0.05 <0.01 ND 14.0 104.
Copper 0.03 <0.025 ND 20.0 1.3
1ead 0.10 <0.005 ND 18.0 12.8
Nickel 0.10 <0.04 ND 24.0 17.3
Silver 0.02 <0.01 ND <6.0 0.4
Mercury 0.12
Base/Neutral Organics
Anthracne 0.002 <0.01 0.002 <0.4 ND
nzo(a)anthracene 0.008 <0.01 0.014 <0.4 ND
i}nzo(b)fluoranthene 0.005 <0.01 0.005 <0.4 ND
nzo(a)pyrene 0.002 <0.01 0.004 <0.4 ND
Chrysene 0.002 <0.01 0.010 <0.4 0.051
Dibenzo(a,h)anthracene 0.002 <0.01 0.003 <0.4 ND
Fluoranthene 0.002 <0.01 0.016 <0.4 0.023
Fluorene 0.002 <0.01 ND <0.4 0.008
Phenathrene 0.005 <0.01 0.005 <0.4 0.028
Pyrene 0.002 <0.01 0.013 <0.4 0.024
Acid Organic
4-Nitrophenol 0.002 <0.05 ND <1.9 0.021
Volatile Organics
1,1,1-Trichloroethane 0.004 k', | ND <0.006 ND

ND - Not detected



SECTION 7: CONCLUSIONS

Although there are differences between the CLP & QASI data on the
split samples, the differences are primarily due to detection limits.
The CLP Data has high detection limits, because of matrix interference
and a low matrix spike recovery. There is no reason to believe the
QASI Data is not accurate. Therefore, the conclusions in this report
are based on the QASI Data.

The RCRA facility assessment performed on Radium Petroleum in
Blue Summit, Missouri concludes that shallow perched groundwater local
to the facility has received contamination from wastes containing
hazardous constituents. The evidence of a groundwater release is
based on visual observation and analysis of samples collected from
monitoring well R-1. Monitoring well R-1 was installed west of the
Radium facility on August 19, 1986. Approximately 5 hours after well
installation a water level indicator instrument was used to record the
well's static level. Upon removing the instrument's probe from the
well, an oily substance was observed on the bottom 10" of the probe,
indicating a 10" oil layer atop the water. The well was sampled in
September, 1986. Water was not encountered but a 6.2 foot 0il column
was measured.  Analytical results of the oil provided by Radium
indicated the substance to contain a variety of metals and volatile
organic compounds. The existence of an o0il layer atop groundwater and
analytical verification provide irrefutable evidence documenting a
groundwater release.

Radium has recently informed EPA on the existence of an old aban-
doned septic tank buried under the tank farm area at theﬁk‘facility
(Case, 1986). The tank was found to contain 300 gallons of an oil and
water mixture. A GC/MS scan performed by Quality Analytical Services
on the oil found the chemical composition to be almost identical to
that of the oil sample from R-1 (See Appendix D). Based on the pre-
viously presented information and the fact that Well R-1 is located in
an area that is believed to be hydrologically downgradient of the only
petroleum facility in the area, it is likely that Radium is the source
of the release.
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A surface water sample was not collected from the drainage path
north of Radium during the RFA, due to the lack of surface water.
Therefore, it is impossible to determine if the contamination found in

the soil samples collected by E&E in 1984 was the result of contin-
~uous release or the result of a past spill. The lack of organics in
the spring water, which drains into the north drainage path, indicate
that all contaminants found in the 1984 samples migrated; by one means
or another, from Radium's property.

The source of the contamination at the Radium site cannot be
determined from the available data. The contamination may have come
from one or several of the following sources:

Spills on-site

Containment pit leaks

Storage tank Teaks

Process equipment leaks

Septic tank discharge

Leaks in the underground piping at Radium

Additional investigations are necessary to determine the source
and extent of contamination at this site.

Pungent odors and low positive HNu photoionizer readings downwind
of Radium were documented by E&E team members during the RFA,
However, no specific data exists to document an air release from the
facility

Laboratory analysis of the decontamination water and auger cut-
tings indicated contamination. Therefore all trash generated during
the RFA must be considered contaminated. The disposal of this
material will be coordinated by EPA.
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Kansas City TesTING LABORATORY

FOUNDATION TESTS FOR:

TEST BORING LOG

ECOLOGY AND ENVIRONMENT, INC.

Building Site: RADIUM PETROLEUM MONITORING WELLS

Location: KANSAS CITY, MISSOURI

page 1
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Kansas City TesTING LABORATORY

FOUNDATION TESTS FOR:

ECOLOGY AND ENVIRONMENT, INC.

TEST BORING LOG

TERMINATION OF BORING

Building Site: RADIUM PETROLEUM MONITORING WELLS
Location: KANSAS CITY, MISSOURI Date: 8-19-86
Boring No.:  R-1 Location: SEE SKETCH Scale: 1 inch = 3 feet
page 2 of 2
Depth No.
Log |Elevation inp Description of Pn?:%th
A Feet Blows |'NCNes
1.20-0]
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Kansas City Testing LABORATORY

FOUNDATION TESTS FOR: TEST BORING LOG
ECOLOGY AND ENVIRONMENT, INC.

Building Site: RADIUM PETROLEUM MONITORING WELLS
Location: KANSAS CITY, MISSOURI Date:  8-19-86
Boring No.:  R-2 Location: SEE SKETCH Scale: 1 inch = 3 feet
page 1 of 2
Depth No. Inepth
Log {Elevation| in Description of [P
° Feet P Blows |Inches
4. 0.0 )
LIGHT BROWN SILTY CLAY WITH GRAVEL MOIST,
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SAME MATERIAL
1.-_:!.3.0..1
OLIVE-GRAY SILTY CLAY MOIST, MEDIUM, PLASTIC
—4.15.0_] .
PENETRATION TEST SAME MATERIAL 6 12
4.16.5 ]
SAME MATERIAL
—4—20. O




Kansas City TesTING LABORATORY

FOUNDATION TESTS FOR: TEST BORING LOG
ECOLOGY AND ENVIRONMENT, INC.

' Building Site: RADIUM PETROLEUM MONITORING WELLS
Location: KANSAS CITY, MISSOURI Date: 8-19-86

ABoﬂnglﬂo.: R-2 Location: SEE SKETCH Scale: 1 inch = 3 feet
page 2 of 2

. X _— * |Depth
Log Elevqhon [;:et Descrlpflon ) Bloofws 'ncphes

B i PENETRATION TEST OLIVE-GRAY SILTY CLAY MOIST], © 12
.- MEDIUM, PLASTIC

S/ 7 A
/17 SAME MATERIAL
S/ /77 A
S/ A
/////j
S S
S S S 4
S/ 7/ 4
S S S S A
sS4
S A
S LSS A

T "| PENETRATION TEST SAME MATERIAL 6 12

2
/777 SAME MATERIAL
AR
s 2/
s/

L4 . 33.5

OLIVE-GRAY WEATHERED SHALE DRY, STIFF

LBO. O

T "] TERMINATION OF BORING
BORING DRY UPON COMPLETION




- .

Kansas City TestiNG LABORATORY

FOUNDATION TESTS FOR: TEST BORING LOG
ECOLOGY AND ENVIRONMENT, INC.

Building Site: RADIUM PETROLEUM MONITORING WELLS

Location: KANSAS CITY, MISSOURI Date: 8-20-86
Boring No.:  R-3 Location: SEE SKETCH Scale: 1 inch = 3 feet
page 1 of 3
Depth No.
Log |Elevation inp Description of ?nec%tehs
Feet A Blows
1 o-.0
BROWN SILTY CLAY WITH VEGETATION AND GRAVEL
MOIST, MEDIUM, PLASTIC
i 3-0_‘
BROWN SILTY CLAY MOIST, MEDIUM, PLASTIC
- 5-0_
7 PENETRATION TEST SAME MATERIAL 11 i2
w— 6-5—
SAME MATERIAL
4-10.0
PENETRATION TEST SAME MATERIAL 4 12
11.8

-
SAME MATERIAL

13.0

LIGHT BROWN SILTY CLAY MOIST, MEDIUM, PLASTIC

ai8.0

SAME MATERIAL

—-20.0




Kansas City TesTING LABORATORY

FOUNDATION TESTS FOR: TEST BORING LOG
ECOLOGY AND ENVIRONMENT, INC.

Building Site: RADIUM PETROLEUM MONTIORING WELLS
Location: KANSAS CITY, MISSOURI Date: 8-20-86
Boring No.: k-3 Location: SEE SKETCH Scale: 1 inch = 3 feet
page 2 of 3
Depth No. |bepth
Log |Elevotion]| in Description ' of €p
° Feet P Blows |Inches
-4 20-04 10 12
PENETRATION TEST LIGHT BROWN MOTTLED RUST,
GRAY SILTY CLAY MOIST, MEDIUM, PLASTIC
1.21.5]
SAME MATERIAL
773
1 25.0]
PENETRATION TEST SAME MATERIAL
- 26 - 5_|
SAME MATERIAL
4.33.0

NNNNNNNNNANN
\\\\\t\\\\
N\
N
N

f GRAY-BROWN SILTY CLAY MOIST, MEDIUM, PLASTIC

40.0




Kansas City TestiNG LABORATORY

FOUNDATION TESTS FOR: TEST BORING LOG
ECOLOGY AND ENVIRONMENT, INC.

Building Site: RADIUM PETROLEUM MONTORING WELLS

Location: KANSAS CITY, MISSOURI Date:  8-20-86

~Bming No.: R-3 Location: SEE SKETCH Scale: 1 inch = 3 feet

page 3 of 3

Depth No.
inp Description of ~ [Pepth

Elevation
Feet Blows |Inches

|_40. 0]

GRAY-BROWN SILTY CLAY MOIST, MEDIUM, PLASTIC

4s. 0

BROKEN ROCK WITH CLAY SEAMS

TERMINATION OF BORING
TRACE OF WATER UPON COMPLETION




Appendix B

Analytical Results of SY Sample Splits
Quality Analytical Services




uality
nalytical Services, Inc_._ ]

1633 S. Marsh « Kansas City, MO 64126 ¢ (816) 254-5257

TO: Bob Vantuyl
FROM: Quality Analytical Services, Iniﬁéé/
DATE: September 29, 1986

SUBRJECT: Analytical FResults

Enclosed is the report for the csamples taken by Ecology and
Environment, JInc. con Septembesr 10, 1986 at Radium Fetroleum.

Samples WIG2E and WIOZé were an oil matrix; therefore the
extractables were not run. The cil matrix would have hiad tc
ground resulting in extremely large detection limite for the
target compounds.

The camples will be held until notified that it is okay to
dispose of in the event more analytical data is needed.



vality
\nalytical Seryices, lnc.

1633 S. Marsh » Kansas City, MO 64126 ¢ (816) 254-5257

SERVICE TG0: Fadium Fetroleuwn - REFGRT #: 6-9-0157%
1632 S§. Marsh
Kansase City, MDD 64126 DATE: &/23/84&

attn: BRob Vantuyl
0AS SAMFLE #: wioza T TTTTTTTTTTTTTTTTTTTT
DATE RECEIVED: €/10/Bé
SAMFLE ID: &6-ADEOI-COT Monitoring Well R-3J backaground
EFA Split Samples

FOARAMETER METHOD DET. LIMIT COnNC.
mg/1 mg/1

METALS-TOTAL IS0
Antimony 7040 0,10 NI
Arsenic 7060 0,001 G.016
Barium 7080 Ca 20 ND
Beryillum 7090 0.01 ND
Cadmium 7120 ¢, 01 I
Chromium 7190 0.0% ND
Copper 7210 CG.03 NI
Lead TAZ0 0.10 ND
Mercury 7470 0.0005 ND
Nickel 73520 * 0.10 ND
Selenium 7740 0.005 ND
Silver 7760 0.02 ND
Thallium 7840 0.07 NI

/ = /\
og‘/ ———

S




vality
\nalytical Seryices, Inc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TU: Radium Fetroleum REFORT #: &6-9-0153
18772 S. MAreh
blansas City, MO 64126 DATE: 9/29/8¢&

t: FEob Vantuyl

CAS SAMFLE #: W1024

DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/12/86

SAMFLE ID: &-ADEOQI-003 Monitoring Well R-3 Rackground
EFA split csamples ;

FARAMATER DET. LIMIT CONC.
mg/1 : mg/1

Volatilee - Method &24

Benzene Q.004 ' ND
Brompdichloromethanes Q. 002 ‘ ND
Eromoform ' 0,005 ND
Carbon tetrachloride Q.003 MD
Chloroberzere 0,005 ND
Chioroethane G.O03 ND
2-Chlerosethylvinyl ether 0. 004 ND
Chloroform 0.002 ND
Chloromethane 0. 003 D
Dibromochlorocmethane 0. 003 ND
i.1-Dichloroethane 0.005 ND
1,2-Dichloroethane . 0.003 ND
1,1-Dichlorcethylene Q. 003 ND
t-1,2-Dichloroethylene 0. 002 ND
1,2-Dichloropropane 0.006 ND
c-1,3~-Dichleropropylene Q. 005 ND
t-1,3-Dichloropropylene 0.005 ND
Ethyl benzene 0.'007 ND
Methylene chloride 0.003 ND
1.1,2,2-tetrachloroethane 0.007 ND
Tetrachloroethylene T 0.004 ND
Toluene C.006 .
1.1,1-Trichloroethane 0.004 .
1,1,2-Trichloroethane 0.005
Trichlorgethylene Q.002
Trichlorofluoromnethane Q. 007
Vinyl chloride 0.007




vality
\nalytical Ser\gices, lnc.

1633 S. Marsh » Kansas City, MO 64126 « (816) 254-5257

SERVICE TO: Radium Fetroleum FEFORT #: &6-9-01853
1622 5. Marsh

tancsas Cily, MO 64126 DATE: F/729/86

: EBob Vantuyl

DAS SAMFLE #: W1024 DATE EXTRACTED: 9/23/Bé&
DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/24/86
SAMFLE ID: &6-ADEOI-003Z Monitoring Well K-3 Background

EFA split Samples

——— —— — —————— —— ——— i —— $i %0ms o o Sk o SPRNY A " S 4 ST o SR e W " " S S T —— T —— —— S ——— t— S S (1 St o S e o St T S — —— S

FARAMATER LET. LIMIT CORMC.
: mg/1 ) mg/l

Acenaphthene 0,002 ' HD
fcenaphthylene 0,004 ND
Anthracene 0. 002 MND
Eenzoial)anthracens 0,008 ND
Eenzof{bl)flucranthene Q.03 NI
Benzolk)flucranthene G, Q02 ND
EBenzo(alpyrene 0.002 ND
Renzol{ghi)perylene 0.004 ND
Eenzyl butyl phthalate 0,002 ND
Fie(Z2-chloroethyl)ether 0.006 ND
Bis(2-chloroethoxy)methane 0.0C2 NE
Bis(Z-ethylhexyl)phthalate ° Q. 002 ND
A-Bromophenyl phenyl ether 0.002 ND
2-Chloronapthalene 0,002 ND
4~-Chlorophenyl phenyl ether 0.004 ND
Chrysene . Q. 002 ND
Dibenzo(a,h)anthracene < G.Q0Z ND
Di-N-butylphthalate Q.02 ND
1,3-Dichlorobenzene . G002 ND
1,2-Dichlorobenzene 0. 002 ND
1,4-Dichlorcbenzene L 0.004 ND
I, 3"=-Dichloarobenzidine 0.0156 . ND
Diethyl phthalate 0. G002 ' ND
Dimethyl phthalate 0,002 ND
2.4-Dinitrotoluene 0. 006 ND
2.6-Dinitrotoluene 0,002 ND
Di-n-octylphthalate 0.002 ND
Fluoranthene 0. 002 ND

Fluorene . 0.00% MD



. vality
' @ o= - FM\nalyticdl Seryices, |nc.

1633 S. Marsh » Kansas City, MO 64126 ¢ (816) 254-5257

REFORT #: 6-9-0015=

F. 2
Hexachlorobenzene 0,002 ND
Herxachlorobutadiene Q.002 ND
Hexachloroethane O, 002 ND
Indeno{(l,Z,3-cd)pyrene 0.004 ND
. Isophorone 0.002 ND
: Naphthalene 0. 002 ND
: - Nitrobenzene 0. 002 ND
: N-Nitrosodi-n-propylamine Q. 006 ND
Fhenanthrene 0. 005 ND
Fyrere : 0.002 ND
1,2,4-Trichlorobenzene 0.002 ND

Acid Compounds - Method 8270

4-Chloro-Z-methylphencl O.003% ND
2-Chlorecphenol 0.003 ND
2.,4-Dichlorophencl 0,003 NI
Z,4-Dimethylphenol 0. 003 ND
2,4-Dinitrophenol 0.042 ND
Z~-Methyl—-4,é-dinitrophenocl 0.024 MD
2-Nitrophenol 0.004 ND
4-Nitrophenol 0,002 ND
Fentachlorophenol 0.004 ND
Fhenol : 0.002 ND
2,4,6-Trichlorophenol 0.003 ND




vality |
Analytical Ser_vices,,lnc.

1633 S. Marsh ¢ Kansas City, MO 64126 ¢ (816) 254-5257

SERVICE TO: Radium Fetroleum FEFORT $#: 6—-8-0Q01857
: 1677 S. Mareh
: ttancease City, MO 64126 DATE: 9/29/86

: Eob Vantuyl

o e o S o P T S B S ——— T S ———— . T S ——— T f—— f—— - ——— "t S s T T Tl . T S — b (. S —— T T > O T . o S 2o

CAS BAMFLE #: W1024 DATE EXTRACTED: 9/2Z/B6

DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/24/8¢&
SAMFLE 1D: 6-ADEOI-003Z Monitoring Well R-3 Background

EFA Split Samples

T FARAMATER 7 DET. LIMIT CONZ.
mg/1 : mg/l

—— s et 4 e ch " —— S —_ " S S S " " S o 2 S bk RS B o S W . P S M (ot ot S S e S S e M e e s G O e T G e T o e o e e S s o o e S

FESTICILDES - METHUD 8084

Aldrin 0.0005 ND
a-BHC 0. 001 ND
b-~EHC O, 001 ND
g-EBHC 0,001 ND
d—EHC Q0,001 ND
Chlordane 0.001 ND

4,4°-DOD 0, 0005 ND

4,47 DDE G. 0005 MDD
4,4°-DDT 0. 0005 ND
Dieldrin 0. 0002 ND
Endosulfan 1 0,005 ND
Endosulfan I1I . 0.001 NI
Endrosulfan Sulfate Q. 002 ND
Endrin Q. 0001 ND
Endrin Aldehyde Q.0002 ND
Heptachlor 0. 0005 ND
Heptachlor epoxide ’ 0,001 ND
Methoxychlor G001 ND
Toxaphene 0,002 ND
FCE-1016 0.001 ND
FCE-1221 T 0.001 ND
FCB-1222 0.001 i ND
FCE-124Z2 Q.001 ’ ND
FCR-1248 0.001 ND
FCR-1254 Q. 0007 ND

FCE—-1260 G O00%5 ND




vality
\nalytical Services, lnc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: Radium Fetroleum REFORT #: &-9~-015%
1637 S. Marsh
Fansae City, MO 641246 DATE: 9/29/8&

attn: PBob Vantuyl

CAS SAMFLE #: WI1OZS

DATE RECEIVED: @/10/8& ‘

SAMFLE ID: &-&DEOZ-0Q02 Moritoring kell R-1
EFfS Split Samples

—— ————————— —— — — ————— — > {— ——— ————————— — ] —— — — " o e S = —— S f——" P> i " — ——— . _— — — A A

FArRAMETER METHCD DET. LIMIT CONC.
: mg/kg mg/kg
METALS-TOTAL 030
Antimony 7040 ' 0,10 NI
fArrsenic 70O60 C. 001 Z.3&
Barium TORG 0,20 ND
Eervillum TG0 G, il D
Cadmium 7130 Q.01 0,52
Chromium 7120 0.0S 12.7
Copper 7218 Q.03 €.7
Lead 73420 .10 110
Mercury 7470 . 0. 000 NI
Mickel 7I20 0,10 - 2.1
CSelenium T74G O.003 D
Silver T7&0 0.02 NI
Thallium TE4L0 ) 0.07 MDD
LY
* -
/ 2 77 L7
s e
- ol et S R e
VS RE y L LSBTGS



e vality
'@ S nalytical Servjces, lnc.

1633 S. Marsh ¢ Kansas City, MO 64126  (816) 254-5257

FRadium Fetroleuwn REFORT #: 6-9-0185%5
16722 S. MArsh .
Kaneas City, MO 641246 DATE: $/29/86

EERVICE TO

: Bob Vantuyl

BAS SAMFLE #: WI1025
DATE SAMFLED: 9/10/86 DATE ANALYZIED: §/18B/E&
SAMFLE 1ID: 6&6-ADEOI-002 Monitoring Well R-1

EFA eplit camples

""""" FARAMATER T TTTpET. LimiT  Tconc.
mg/1 mg/1

Volatiles —~ Method E230

EBenzene ) Q.04 ig.2
' Bromopdichloromethane 0,04 NI
Bromoform ' 0,05 NG
Carbon tetrachlorids Q.02 D
Chlorobenzene G, 05 ND
Chlorocethane O.0F 7.50
2-Chloroethylvinyl ether .04 ND
Chloroform 0.02 0,166
Chloromethane 0.03 11.9
Dibromochlcromethane 0.03 ND
1,1-Dichloroethane . 0.05 16.4
+2-Dichloroethane 0.03 0.750
1,1-Dichloroethylene 0.03 0.354%5
t-1,Z2-Dichloroethylene 0.02 1.80
1,2-Dichloropropane 0.0& ND
c—-1,3-Dichloropropylene Q.05 ND
t-1,3-Dichloropropylene 0.05 ND
; Ethyl benzene G.07 225
Methylene chloride 0.03 0.186
1,1,2,2-tetrachloroethane - 0.07 J&.0
Tetrachloroethylene 0.04 195
Toluene 0.06 K 667
1,1,1-Trichlorcethane 0.04 251 [
1,1,2-Trichloroethane | 0.05 ND |
; Trichloroethylene 0.02 8.60
Trichlorofluoromethane 0.07 ND
' Vinyl chloride 0.07 4.80

e Z/ L

I INS
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uality
- M\nalytical Services, Inc.

1633 S. Marsh ¢ Kansas City, MO 64126 « (816) 254-5257

Radium Fetroleum REFORT #: &-9-00155
1£Z223 8. Marsh
Fancas City, MO 64126 DATE: 9/2%/86

SERVICE TO

: Bob Vantuyl

LAS SAMFLE #: W102Z5 DATE EXTRACTED: 9/23/86

DATE SAMFLED: %/10/86 DATE ANALYZED: 9/24/84
SAMFLE ID: &6-ADEOI-00Z Monitoring Well R-1

EFA Split Samples

FARAMATER DET. LIMIT _ CONC.
: : mg/kg mg/ kg

A ——_—————— ——r = T S —— — —— . — " = —— T - ——— L T T —— — = S o Vi bt Yt i - B ———— . = ot S e S — A —— o =P T ——— T~ q1 S =

FESTICIDES - METHOD BQ8G

Aldrin 0.9 NI
a-EBHC : 1.0 WD
b—-EHC , 1.0 ND
g—EBHC 1.0 WD
d—-EHC 1.0 ND
Chlordane 1.6 ' WND

4,4°-DDD 1.5 ND

4,4 DDE 1.5 ND

4,4°-DDT 1.0 ND
Dieldrin 2.0 ND
Endosulfan I 1.0 ND
.Endosulfan 11 1.0 ND
Endosulfan Sulfate 2.5 ND
Endrin 1.0 ND
Endrin Aldehyde 2.0 ND
Heptachlor _ 1.0 MD
Heptachlor epoxide 1.0 -~ ND
Methoxychlor 1.0, ND
Toxaphene 4.0 ND
FCE-1016 2.0 - ND
FCB-1221 2.0 ND
FCE-1232 2.0 . ND
FCB-1242 2.0 ND
FCB—-1248 2.0 ND
FCE-1254 1.5 ND

FCE~-1260 1.0 ' ND




vality
\nalytical Seryices, |nc.

1633 S. Marsh ¢ Kansas City, MO 64126 » (816) 254-5257

-

SERVICE T0O: Radium Fetroleum. o - .. REFORT #: 6-9-0154&
1633 8. Maresh - ,
Kansas City, MO 64126 DATE: 9/29/86

attn: Bob Vantuyl
DAS SAMFLE #: wioze T
DATE RECEIVED: 9/10/86 '
SAMFLE 1ID: &-ADEOQI-0QO02D Monitoring Well R-1 Duplicate
EFA Split Bamples

. e e S — — ———————— —— — - - S —— ———— —————— T —— ———— - —— ————— — — —— T — " i T T f Y —— T S o i e S

FARAMETER METHOD , DET. LIMIT CONC.
ma/kg mg/ kg

METALS-TOTAL Z030
Antimony 7040 0.10 NLC
Areenic T0L0 0. 001 ‘ 1.87
Barium 7080 0. 20 ND
BPeryillum 7030 0.01 NI
Cadmium 7130 0.1 0.32
Chromium 7190 0.05 7.2
Copper 7210 ) 0.03Z 6.6
Lead 7420 0.10 87
Mercury ’ 7470 . . 0003 ND
Nickel 7520 0.10 MD
Selenium 7740 0.00S ND
Silver 7760 0.02 ND
Thallium 7840 0.07 ND

“

JENEINS



vality
nalytical Seryices, |nc.

1633 S. Marsh ¢ Kansas City, MO 64126 « (816) 254-5257

SERVICE TO: FRadium Fetroleum . REFORT #:

1623 8. MArsh

¢t Eob Vantuyl

6-9-0156

Kansas City, MO 64126  DATE: 9/29/86

DAS SAMFLE #: W10Z6

DATE SAMFLED: 9/10/846 DATE ANALYZED: 9/18/86
SAMFLE ID: &-ADEOZ-002D Monitoring Well R-1 Duplicate

EFA eplit samples

FARAMATER DET. LIMIT

mg/1

VYolatiles - Method 8249

Eenzene 0.04
Eromodichloromethane 0.0%
Bromoform ' 0.05
Carbon tetrachloride Q.03
Chlorobenzene 0.95
Chloroethane 0. 0Z
2-Chloroethylvinyl ether Q.04
Chloroform ' 0.02
Chloromethane 0.03
Dibromochloromethane 0.073
1,1-Dichlorpethane 0.05
1,2-Dichloroethanre : I
1,1-Dichlorocethylene 0. 03
t-1,2-Dichlgoroethylens 0.0Z
1,2-Dichloropropane 0.06
c-1,3-Dichloropropylene 0.03
t-1,3-Dichloropropylene Q.05
Ethyl benzene 0.07
Methylene chloride G. 03
1,1,2,2-tetrachlorcethane . 0.07
Tetrachlorcethylene 0.04
Toluene _ 0.06
1,1,1-Trichloroethane 0,04
i, 1,_—Tr1ch10roethane ' Q.03
Trlchloroethylene 0.02
TrichloFefTtoromethane 0.07

Vinyl chloride O.

o7

20

ND

ND

ND
21.6
g.41

ND
4,175
.51

ND
21.5
0.361

ND
23.4

ND

ND

ND
657
0.267
27.6
70.7

S 762

16Z

ND
9.82

ND
5. 87

-.h‘.J
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' uality
® A\nalytical 'Seryices, lnc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: FRedium Fetroleum ~ REFORT #: &-9-001356
s 1623 §. Matresh : - -
: kansas City, MD 64126 DATE: 9/29/86

: EBob Vantuyl

' DAS SAMFLE #: W10Z6 DATE EXTRACTED: 9/23I/B&
DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/24/66

- BAMFLE ID: &-ADEOI-00ZD Monitoring Well R-1 Duplicate
- EFA Split Samples

FARAMATER DET. LIMIT conc.
: mg/kg : mg/kag

FESTICIDES - METHOD 8080

fldrin 0.5 ND
‘ a~EHC 1.0 ND
b—-EHC 1.0 ND
g—-EHC 1.0 ND
d—-EHC 1.0 ND
Chlordane 1.0 ND
4,4°-DDD 1.5 ND
4,4°DDE 1.5 ND
4,.4°-DDT 1.0 ND
Dieldrin 2.0 ND
Endosulfan I 1.0 ND
Erndosulfan 11 1.0 ND
Endosulfan Sulfate 2.5 N
Endrin 1.0 ND
Endrin Aldehyde 2.0 ND
Heptachlor 1.0 ND
Heptachlor eponiide 1.0 ND
Methoxychlor 1.0, ND
Toxaphene 4,0 MD
FCB-1016 2.0 ND
FCE-1221 2.0 ND
FCE-1232 2.0 . ND
- FCE-1242 2.0 . ND
FCE-1248 2.0 ND
FCE-1254 1.5 ~ND
FCE-1260 1.0 ND




vality
L nalytical Services, Inc.

1633 S. Marsh ¢ Kansas City, MO 64126 ¢ (816) 254-5257

SERVICE TO: FRadium Fetroleum.. - REFORT #: &-%-01051
1623 S. Maresh o
“kKansas City, MO 64126 DATE: 9/29/864

attn: EBEob Vantuyl
OAS SAMFLE #: wiozz O TTTTTTTTTTTTTTTTTTTTTTTT
DATE RECEIVED: 9/10/86
SAMFLE ID: &—-ADEOI-004 Spring Surface Water
EFA Split Samples :

——— it e . — o T —- S _——_ ————— ———— — —————— S T — ——" — — T ————— — — — — ——— ot ——— —— ——" —— ————— i - —— — ———

FARAMETER METHOD DET. LIMIT CGNC.
mg/1 mg/l

METALS-TOTAL IN50
Artimony TG40 G.10 ND
Arsenric ' 7060 0.001 0L 005
Earium FARI=IN Q.20 .74
Beryillum 7S .01 ND
Cadmium 71320 0.01 ND
Chromium 7190 0.0% ND
Copper ’ 72140 0.03 <. 04
Lead 7420 0.10 ND
Mercury . 747G 0. 0005 ND
Nickel N 7520 . Q.10 ND
Selenium 7740 0.00S ND
Silver 77&0 0.02 ND

Thallium 7840 0.07 ND




vality
.- M\nalytical Services, Inc.

1633 S. Marsh ¢ Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: Radium Fetroleum REFORT #: &-9-0191
H 16733 S. MArsh
: Fareae City, MO 64126 DATE: 9/29/86

:  EBob Vantuyl

S " e A Sl S — S —— —_— > —t— — —— = o ——— — . 2 S G e S — s o T — T o T s S D St S T o Vot SO TP T S S P S S~ — — — — T — i —— T -t " o 2=

DAS SAMFLE #: W1027
DATE SAMFLED: 9/10/86é LATE AMALYZIED: 9/12/86
SAMFLE ID: 6—-ADEOGI-004 Spring Surface Water

EFA split samples

""""""" FARAMATER T TTTTTTTDET. LIMIT  CONC.
mg/1 mg/1

Volatiles — Method &é24

Eenzene 0. 004 ' ND
Bromodichloromethane : 0,002 ND
Bromotorm ‘ 0,005 ND
Carbon tetrachleride O 0O0F ND
Chlorcbenzene QL0059 MD
Chiorecethane O, 003 ND
Z-Chloraoethylvinyl ether G. 004 NI
Chloroform 0,002 ML
Chloromethane 0. 003 ND
Dibromochloromethane 0,003 ND
1,1-Dichlorocethane 0,005 ND
1.2-Dichleroethane : 0. 003 ND
1.1-Dichloroethylene 0. 003 ND
t-1,2-Dichloroethylene 0,002 ND
1,2-Dichloropropane Q. 006 ND
c—-1,Z%-Dichloropropylene 0,005 ND
t-1,3-Dichloropropylene 0,005 ND
Ethyl benzene 0.007 ND
Methylene chloride 0.003 ND
1,1,2,2-tetrachloroethane 0.007 ND
Tetrachlorocethylene 0,004 ND
Toluene G.008 . ND
1,1,1-Trichloroethane 0. 004 ' ND
1,1,2-Trichloroethane G, 005 WD
Trichloroethylene Q002 ND
Trichlorofluoromethanes : 0.007 ND

Vinyl chloride 0.007 ND




Lo

vality
\nalytical Services, |nc.

1633 S. Marsh ¢ Kansas City, MO 64126 * (816) 254-5257

SERVICE TC: Radium Fetroleum REFORT #: &6-9-0151
1637 8. Marsh
Fansas City, MO 64126 DATE: 9/29/86

: Bob Vantuyl

—————— . — ——— - — ————— —- - ———— — Y —— V—— > T———— T " S Y — - —— ——————— = o, s S T o S i S S S e S S S0 .

OAS SAMFLE #: W102Z7 DATE EXTRACTEL: 9/23/éé
DATE SAMFLED: 9/10/864 DATE ANALYZED: 9/24/86
SAMFLE ID: 6-ADEOZ-004 - Spring Surface Water

EFA eplit Samples

T e e e St o e T, S S S S e T T — b o ———— " —— . Yo S oo T SV — S — —— —— A S T — —— ————— —— — " g~ o —— ——— — ——— 2o o 7 oo

FARAMATER DET. LIMIT CONC.
’ mg/1 mg/1

Base/Neutrale Compounds - HMethod 625

Acenaphthene Q.002 ' ND
Acenaphthylene Q. 004 ND
Arnthracene ' 0,002 D
Benzof{a) anthracene 0. 008 ND
Eenzo{biflucranthesne G. 003 D
Benzo (k) fluocranthene G002 NI
Benzo(alpyrene G. 002 NI
Eenzoighi)perylene 0. 004 ND
Benzyl butyl phthalate 0.002 ND
Bis(2-chleoroethvl)ether : Q.006 ND
Bis(Z-chlorecethoxy)methane 0.002 ND
Eis(Z-ethylhexyl)phthalate . 0,002 ND
4-Bromophenyl phenyl ether 0.00Z ND
2-Chleronapthalene Q. 002 ND
4-Chlorophenyl phenyl ether . 0.004 ND
Chrysene ¢, 002 ND
Dibenzo(a,h)anthracene 0.002 .7 D
Di-N-butylphthalate 0.'002 ND
1,3-Dichlorobenzene G.002 NC
1,2-Dichlorobenzene 0. 002 ND
1,4-Dichlorcbenzene C0.004 ND
3,3"=Dichlorobenzidine 0.016 ) NI
Diethyl phthalate 0,002 ' MD
Dimethyl phthalate Q. 002 ND
2,4-Dinitrotoluene 0.006 MWD
2,6-Dinitrotoluene G, 002 ND
Di-n-octylphthalate 0.002 ND
Fluoranthene G, 002 ND

Fluorene . 0.002 ND



vality

nalytical Services, _lnc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indenof{l,2,3~cdlpyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n—-propylamine
Fhenanthrene
Fyrene
1,2,4-Trichlorobenzene

Acid Compcocunds — Method &28 N

4-Chlaro—~Z-methylphercl
2-Chlorophesnol
2.4-Dichlorophenol
Z2,4-Dimethylphencl
Z2.4-Dinitrophenocl
2-Methyl -4, &~-dinitrophenol
2-Nitreophenol
4-Nitrophencl
Fentachlorophenol

Fhenol
2,4,6-Trichlorophenol

REFORT #: &-9--00151

F. 2

C.002
Q. 002
G.00Z
0. 004
. 002
0.002
G. 00z
Q. 008
.05
0,002

C. 002

0,003
0, 10
0,003
0.00%
0.042
0.0249
0,004
0, 002
C. 004
0.002
0,003

y uézgjzg

2

MK INS

ND
ND
ND
ND
ND
NI
ND
ND
ND
ND
ND

ND
NI
KD
ND
WD
ND
ND
ND
ND
ND
ND




vality
nalytical Services, lnc.

‘ 1633 5. Marsh » Kansas City, MO 64126 » (816) 254-5257

Radium Fetroleum REFORT $#: &6-9-00151
16323 8. Marsh _
Famsas City., MO 64128 DATE: 9/2%/86

SERVICE T

3

: BEob Vantuvyl

— s ————" T " St S T S S S i S S S o T " " T (e - A T — ——— ————— — ——— o ——— T o S~ S —— ——— " T T o " T_—— . —— — — = — o~ o—

OAS SAMFLE #: WI10Z7 DATE EXTRACTED: 9/25/8B&

DATE SAMFLED: 9/10/86 DATE ANALYZED: 3/24/86

SAMFLE ID: &-ADEOI-004 Spring Surface UWater

T FARAMGTER T DET. LIMIT CONC.
mg/l mg/1

———— ———— " = —— S S (20 4 S " o e — T T o s = W " T T —— . i G o ot e s . i (O O S S S O S S e T A . S M . S ) i s o

FESTICIDES - METHOD 608

Aldrin 0.00065 - ND
a—-EBHC 0.001 ND
‘ b=-EHKC Q.001 ND
g—-EBHC 0O.001 NI
d—-EHC Q.001 NI
Chlordane 0.001 ND
4,4°-DDD G. 0008 ND
4,4°DDE 0.0005 _ ND
4,4°-DDT 0.0005 ND
Pieldrin : 0.000Z ND
Endosulfan 1 0.003 ND
Endosulfan 11 . 0.001 ND
Endrosulfan Sulfate 0.00Z ND
Endrin 0.0001 ND
Endrin Aldehyde 0. 0002 ND
Heptachlor 0. 0005 ‘ ND
Heptachlor epoxide : 0.001 ND
Methoxychler 0.'001 ND
Toxaphene Q. 002 ND
FCR-1016 0,001 M
FCR-1221 , 0,001 ND
FCR-1232 ﬂ 0.001 ND
FCB-1242 ‘ 0.001 K NI
FCE-1248 0.001 . ND
FCEB-12354 Q.0007 A ND
FCER—-1260 Q.0003 MD




vality
nalytical Services, Inc.

1633 S. Marsh » Kansas City, MO 64126 ¢ (816) 254-5257

SERVICE TO: FRadium Fetroleuwn REFORT #: &-9-0152

16272 S, Marsh
Fansas City, MO 641Z6 DATE: 9/29/86

attn: EBob Vantuyl
DAS SAMFLE #: wiozg TTTTTTTTTTTTTTTTTTTTTTTT
DATE RECEIVED: 9/10/B6
5AMFLE ID: &6-ADEQI-004 Drummed Decon Fluid
EFA Split Samplecg

FARAMETER METHOD DET. LIMIT CONC.
mg/1 mg/1

METALS-TOTAL I050
Antimony 7540 .10 WD
fAreenic 7060 0,001 G.002
Earium 7080 Ca 20 ND
Beryillum 7090 .01 ND
Cadmium 7130 0.01 ND
Chromium 7150 0.0% ND
Copper 7210 O, 03 ND
Lead 7420 0,10 ‘ND
Mercury 7470 0. 0003 ND
Nickel 7520 N .10 ND
Selenium 7740 0,005 ND
Silver 77&0 .02 ND

Thallium 7840 0.07 ND

.
2




vality

nalytical Ser_vices, Inc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: Fladium Fetroleum

1677 8. MaArsh

:  Bob Vantuyl

REFORT #: &-9-0152

Langsas City, MO 64126 DATE: 9/29/86

CAS SAMFLE #: W1028
DATE SAMFLED: 9/10/86

EFA split samples

DATE ANALYZED: 9/12/8&
SAMFLE ID: 6-ADEQI-0Q06 Drummed Decon Fluid

C T TTRARAMARTER - T TTTTTTTTDET. LIimiTt T conc.
mg /1

DET. LIMIT
mg/1

Volatiles - Method &24

Eenzene
Bromodichloromethane
Bromoform
Carbon tetrachloride
Chlorobenzene
Chloroethane
Z2-Chloreethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichleoroethane
1,1-Dichloroethylene
t-1,2-Dichloroethylene
1,2-Dichloropropane
t-1,3-Dichleropropylene
- t=1,3-Dichloropropylene
Ethyl benzene
Methylene chloride
1,1,2,2-tetrachlorcethane
Tetrachloroethylene
Toluene
1,1,1-Trichlorocethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorocfluoromethane
Vinyl chloride

0.004
0,002
Q. 005
0. 007
O. 008
Q.003
O.004
0.0062
0. 003
0. 00=
0.003
0.003
0.003Z
0,002
0.0Q06&
Y. 005
0. 005
Q..007
Q. 003
0. 007
0.004
Q.006
0. 004
Q. 005
0. Q0%
0,007
0.Q007

MD
ND

ND .

MD
ND
MND
MD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-ND

ND
ND



uality
nalytical Services, lnc.

1633 S. Marsh » Kansas City, MO 64126 « (816) 254-5257

SERVICE T0: Fadium Fetroleum REFORT #: &—-9-0152
: 1673 S. Mareh
H kancas City, MO 64126 DATE: 9/29/86

:  Bob Vantuyl

————— Y —_———— — — ———— — 40— ——— — T . S T _——— —— ——— ————— —— T " o o — —— o o — - T —— —_— i T o — ) o —

DAS SAMRFLE #: WI1028 DATE EXTRACTED: ©/23/E6
DATE SAMFLED: 2/10/86 DATE ANALYZED: 9/24/86
SaMPLE ID: 6-ADEQI-006 Drummed Decor Fluid

EFA split Samples

FARBMATER DET. LIMIT COrC.
ma/1 _ mg/1

e e e e e o e e 2 S o . i S s T S e S i o i B i i o W oAt o e S o i B Ot i S S o O T e R S S T, T T T T A . g P - s M - e e

Base/MNeutrals Compounds - Method B8BZ70

Acenaphthene 0,002 . WD
Acenaphthylene Q, 004 ND
fanthracens Cr, Q02 O, Q02
Bernzol{a)anthracene . G008 L D.014
Benzeo(blflucranthens €, 205 ., Q0
Benzo(k)fluoranthens O.002 WL
Benzo(a)pyrene Q.002 Q. 504
Benzol(ghi)pervylene G, 0064 ND
Eenzyl butyl phthalate G, 002 ND
Bis{(2~chlioroethyl)ether 0.006 ND
Bis(Z~chlorocethoxy!methane 0.002 ND
Bis (2-=2thylhexyl)phthalate | Q.002 ND
4-Eromophenyl phenyl ether 0.002 ND
2~-Chloronapthalene Q. 002 ND
4~Chleorophenyl phenyl ether Q. 004 ND
Chrysene 0.002 Q.01
Dibenza(a,h)anthracene : 0.002 0.063
Di-N-butylphthalate 0,002 ND
1,3-Dichlorobenzene 0,002 ND
1,2-Dichlorobenzene 0. 002 ND
1,4-Dichlorocbenzene . - Q, 004 NI
I, 3" -Dichlorobenzidine 0.016 WD
Diethyl phthalate 0.002 K ND
Dimethyl phthalate 0,002 ND
2,4-Dinitrotoluene 0.006 ND
2.6-Dinitrotoluens 0. 002 ND
Di-n-octylphthalate 0. 002 ND
Fluoranthene Q.002 O.0146

Fluorene . Q.002 WD



A W

vality

.- M\nalytical Services, lnc.

1633 S. Marsh  Kansas City, MO 64126 » (816) 254-5257

Hexachlorobenzene
Hexachlorobutadiene
Hexachl oroethane
Indeno(1,2,Z-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Fhenanthrene
Fyrene
1,.2,4-Trichlorobenzene

fdcid Compounds - Method 8Z7Q

4~Chloro-Z-methylphenol
Z-Chlorocphenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2.4-Dinitrophenol
2~-Methyl—-4,46-dinitrophencl
2-Nitrophenocl
4-Nitrophenol

Fentachlorophenol

Fhenol
Z2,4,6-Trichlorophenol

REFORT #:

F. 2

0.002
G.00Z
Q. 002
0.004
0. 002
G.002
0.002
O.006
Q. 005
0,002
Q.002

Q.003
G, 007
0,003
0. G003
Q.042
0.024
0.004
0.002
0.004
0.002
0.003

6-5-0152

ND
ND
ND
ND
ND
ND
ND
ND
0. 005
0.017%
ND

MND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND




vality
\nalytical Seryices, lnc. R

1633 S. Marsh ¢ Kansas City, MO 64126 * (816) 254-5257

SERVICE TO: Radium Fetroleum REFORT #: &6-5-00152
: 1627 6. Mareh
: klansas City, MO 64126 DATE: 9/29/86

: Eob Vantuyl

- — —— — —— — ——— - S S Sl i So4ie P S P S S G T U T — — — ——— e Bt U s T (e S i e S S S T ST e S " L U S G G S S S . S S S e Gt - b T S e - o —

DAS SAMFLE #: W1028 DATE EXTRACTED: 9/23/8¢&
DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/24/8¢&
SAMFLE ID: &-ADEODZ-Q06 Drummed Decon Fluid

EFA Split Samples

—— " G e e A T S " = o S o . e T . T o —— —— — " T o> S4i s (o S S e S T S S T S o S S — — —— = ST S = o S — ——) T " o o} " e o S e o
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FESTICIDES -~ METHOL 8080

Aldrin Q. 0005 ND
a—ERHC 0.001 ND
b-EHC G001 ND
g—EBEHC Q. 001 NI
d-EHC 0.001 ND
Chlordane 0,001 ND
4,4 -DDD Q. 0005 ND
4,4°DDE 0. 0005 N
4,4°-DDT 0. 0005 ND
Dieldrin Q. 0002 ND
Endosulfan 1 0. 005 ND
Endosulfan I1I ' . 001 ND
Endrosulfan Sulfate 0,002 ND
Endrin 0.0001 ND
Endrin Aldehyde Q. 0002 ND
Heptachlor 0, 0005 ] ND
Heptachlor epoxide Q.001 ND
Methoxychlor 0M001 ND
Toxaphene . 0. 002 ND
FCE-1016 0,001 ND
FCE-1221 0.001 ND
FCR-1232 0.001 ., ND
FCE-1242 . Q. 001 ' ND
FCr-1248 0,001 ND
FCE-1254 Q. 0007 NI

FCER-1260 0. 0005 MD




uality
nalytical Services, 'nc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: Radium Fetroleum REFDRT #: 6~-2-0154
1673 8. Marsh
llansas City, MO 64126 DATE: 9/29/86

attn: Eob Vantuyl

CAS SAMFLE #: W10Z3

DATE RECEIVED: 9/10/8Bé

SAMFLE ID: &—-ADEOQOI-001 Drummed Augur Cuttings
EFA Split Samples

———— o —— - A S it S — T T —————— - - S o S S Sl (o S S — —— . T —— — — —— — —— ——— " —— — — — — A ——— — " ———— s e 2

FARAMETER ME THOD DET. LIMIT CONC.

mg/kq ‘ mg/kQ
METALS-TOTAL 080

Antimony 7044 G.10 ND
Areenic TOLQ 0,001 7.54
Barium 7080 Q.20 171
EBeryillum 7090 0.01 NE
Cadmium 7130 0.01 G, 06
Chromium 71590 0.05 104
Copper 7210 0,03 11.3
l.ead 7420 0.10 ) 12.8
Mercury 7470 0.0008 ND
Nickel 7520 : 0.10 17.3
Selenium 7740 0.005 ND
Silver 7760 0.02 0.40

Thallium 7840 0.07 ND




vality
\nalytical Ser\{ices, 'nc.

1633 S. Marsh » Kansas City, MO 64126 » (816) 254-5257

SERVICE TO: Fadium Fetroleum : REFORT #: 6-9-0154
1622 8. Mareh ; .
Kaneas City, MO &412¢6 DPATE: 9/29/8¢4

: Bob Vantuyl

T e o o o e Gl s o o . e (o (. . - i . . S . s e s e . s . T S e S S S S S T T T T o, S~ T — o T = T o — S D T S e o i = . 7 o o oo

GRS SAMFLE #: W1023
DATE SAMFLED: 9/10/86 DATE AMALYZED: 9/1S/86
SAMFLE ID: &-ADEO3I-001 Drummed Augur Cuttings

EFA split samples

s St s S G e . St W e P S —— —— —— o — —— —— — —— T —— T o —T—— — = — St ——— — — Y " o —— —— —— — " S+ 2 Sl T o . S i T — " e e o e

FARAMATER DET. LIMIT CONC.
ma/kg o mg/kg

o e e A o S " e S o e o S b O ot S e _— - T —— f— " —" " S S S S ——_ " T — T T — — — — — S oo "= S T — ——_ —— — A Vo o o SOmn e e " St o i e

Volatiles - Method 8240

Eenzene 0. 004 ' ND
Bromodichloromethane 0.00Z2 MND
Hromeoform ' 0.005 ND
Carbon tetrachloride 0.003 ND
Chlorobenzene 0.008 ND
Chloroethane 0.003 : ND
2-Chloroethylvinyl ether 0,004 ND
Chloroform 0.002 ND
Chloromethane Q.003 ND
Dibromochlorcomethane 0.00% ND
i,1-Dichlorcethane 0.005 ND
1,2-Dichloroethane . 0.003 ND
1,1-Dichloroethylere 0.00Z ND
t-1,2-Dichlorocethylene 0.002 ND
1,2-Dichloropropane 0. 006 ND
c-1,3-Dichloropropylene 0.0035 ND
t-1,3-Dichloropropylene . » 0. 005 ND
Ethyl benzene 0.'007 ND
Methylene chloride 0.00Z ND
1,1,2,2~tetrachloroethane 0.007 ND
Tetrachloroethylene ‘ T 0.004 ND
Toluene 0. 006 . ND
1.1,1-Trichloroethane 0.004 E ND
1,1,2-Trichloroethane 0.005 ND
Trichloroethylene G.002 ND
Trichlorofluoromethane 0.007 ND

Vinvyl chloride 0,007 ND




uality
\nalytical Seryices,-lnc.‘ .

1633 S. Marsh » Kansas City, MO 64126 « (816) 254-5257

SERVICE T0O: Radium Fetroleuhw - - REFORT #: 6-9-0154
1623 8. Marsh
Kansas City, MO 64126 DATE: 9/2%/86

LTI 1Y

: Bob Vantuyl

o S s it e P o S - S — T W A - S - VAR S T S et S .. - G i e Yrd G i G e P S S . " S ———— T - ST I T S o S 00t S S S S G et P S M s o

A5 SAMFLE #: W10Z3 DATE EXTRACTED: 9/Z3/Bé
DATE SAMFLED: 9/10/86 , DATE ANALYZED: 9/Z4/Eé&

SAMFLE ID: 6—-ADEOZ-0Q01 Drummed Augur Cuttings
- EFA eplit Samples

—————— — —— — o —— ———————— .. T o — _— —————— " —" — o — T ——— " — ———— " - T V- " e OO S o ——— i A e S S

FARAMATER DET. LIMIT CONC.
mg/1 ' mg/1
Fase/Neutrals Compoundes - Method 8270
Acenaphthenre Q. 002 ND
Acenaphthylene 0.004 ND
Anthracene 0,002 ND
Benzol{a)anthracene 0.008 ND
EBenzo(b)flucranthene Q.005 ND
Eenzo (k) fluoranthene 0. 002 ND
EBenzo(al)pyrene 0. 002 ND
Benzoi{ghi)perylene 0. 004 ND
Benzyl butyl phthalate 0. 002 ND
Eis(2-chlaoroethyl)ether 0.006 ND
Ris(Z-chloroethoxy)methane C. 002 NE
Eis(2-ethylhexyl)phthalate ° S 0.002 ND
4-Eromephenyl phenyl ether 0.002 ND
2-Chloronapthalene G, 002 ND
4-Chlorephenyl phenyl ether 0.004 ND
Chrysene G.002 . 0,051
Dibenzo(a,h)anthracene 0.002 ND
Di-N-butylphthalate 0.'002 ND
1,3-Dichlorobenzene 0.002 ND
1,2-Dichlorocbenzene o 0.002 ND
1,4-Dichlorobenzene 0.004 ND
. 2,3 -Dichlorcbenzidine 0.016 ., ND
Diethyl phthalate 0.002 ' ND
Dimethyl phthalate 0.002 ND
2.4-Dinitrotoluene G.006 ND
2,6-Dinitrotoluene 0. 002 ND
Di~-n—-octylphthal ate 0.002 ND
Fluoranthene 0.002 0.023

‘Fluorene . 0. 002 : 0.008



uality

\nalytical Ser\(ices, Inc.

1633 S. Marsh ¢ Kansas City, MO 64126 « (816) 254-5257

Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indenc(1,2,3-cd)pyrene
Ieophorone
Naphthalene
Mitrobenzene
N-Nitrosodi-n-propylamine
Fhenanthrene
Fyrene
1,2,4-Trichlorobenzene

Acid Compounds - Method 8270

4-Chloro-Z—methylphencl
2-Chlorophencl
Z.4-Dichlorophencl
2,4-Dimethylphenol
2.4-Dinitrophenol
2-Methyl-4,6~dinitrophenol
2-Nitrophenol
4-Nitrophenol

Fentachlorophenol

Fhenol
2,4,6-Trichlorophenocl

REFORT #: 6-9-00134

F. 2

0,002
O.002
G, 002
0,004
0. 002
0.00%
0. 002
Q.00648
0.005
Q.002

Q. a0z

G, D03
Q.00
Q. G032
0. 003
G.042
0.024
0.004
0.002
0.004
0.002
0. 003

iz 2 ,.«/:54
REA /}JEM::I NS
Vi

ND
ND

"ND

ND
ND
ND
ND
ND

0.028
0.024

ND

ND
ND
ND
ND
ND
ND
ND

€. 021

ND
ND
ND
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nalytical Seryices, Inc.

1633 S. Marsh » Kansas City, MO 64126 ¢ (816) 254-5257

SERVICE TO: Radium Fetroleum - REFORT #: 6-9-00154
: 1637 8. Marsh T .
: kansas City, MO 64126 DATE: 9/23/86

: Bob Vantuyl

e A So4tr S S " — — S (. . S S —— i i S " W i S ST S B S P — S — - — " S T Nt ot S T S L T e G WD S e S e S PP G S St G S e S e O S e e

0AS SAMFLE #: W1023 DATE EXTRACTED: 9/23/é6
DATE SAMFLED: 9/10/86 DATE ANALYZED: 9/24/86
SAMFLE ID: &6~ADEQI-001 Drummed Augur Cuttings

EFA Split Samples

———— — —— ——— S 1t S S e S P e S A Y DU T T — - e S S W T Y — " o S — —— {— — T = T —— T — . (o o T e S S S S S T S o S s e S o i S

FARAMATER DET. LIMIT CONC.
v mg/kg ‘ mg/ kg

———— o ———— o 1 T— = S S S Ty S o o P e O e A S S S — " o o S S W . T [ T — {— —— - . " ——- — ——— T — o G — {— o T T T, M e ..

FESTICIDES - METHOD 8080 -~ - _ T

Aldrin 0. 0005 ND
a—EHC 0,001 ND
b-EHC 0.001 ND
g—-EHC C.001 ND
d-EHC 0.001 ND
Chlordane 0.001 KD
4,4°-DDD 0. 0005 ND
4.4°DDE 0. 0003 ND
4.4 -DDT 0. 0005 ND
Dieldrin 0.0002 ND
Endosulfan 1 0.003 ND
Endosulfan 11 v 0.001 ND
Endrosulfan Sulfate 0.002 ND
Endrin G.0001 ND
Endrin Aldehyde 0.0002 ND
Heptachlor 0. 0003 ND
Heptachlor epoxide 0. 001 ND
Methoxychlor 0.001 ND
Toxaphene Q. 002 ND
FCB-1016 - 0.001 ND
FCEB-1221 Q. 001 ND
FCE-1232 - : 0.001 | ND
FCE-1242 0.001 ND
FCE-12408 0.001 ND
FCE~1254 0. 0007 ND

FCE-1260 0. 0005 ND




Appendix C

CLP Laboratory Data



ANALYSES REG‘ REFORT

FOR ACTIVITY! ADEO3

DONA/ESE 15-JAN-87
Fy: B6 ACTIVITY! AIEO3 NESCRIFTION! RADIUM FETROLEUM COMFANY LOCATION: ELUE SUMMIT
LARD DUE DATE IS 10/253/86., REFORT DUE DATE IS 11/19/86,
LAKO TURNAROUND TIME IS 45 Dayvys, | REFORT TURNAROUND TIME IS 70 DAYS.
INSFECTION DATE! 9/10/86 ALL DBATA ARPFROVED RY LAKO DATE!D 6/ 0/ O
ALL DATA VALIDATED RY F.bL, DATE! 0/ O/ 0 FINAL REFORT TRANSMITTED DATE: 0/
STORET/

SAMF . SAROAD FEG.
NO. QCC M DESCRIFTION cIvYy STATE LOC NO DATE
001 S AUGER CUTTINGS ELUE SUMMIT MISSOURI 09/10/86
002 (] MONITORING WELL #i HLUE SUMMIT MISSOURI 09/10/86
002 o W MONITORING WELL #1 BLUE SUMMIT HMISSOURI 09/10/86
003 ¥ UFGRADNIENT MONITORING WELL ELUE SUMMIT H1SSOURI 09/10/86
004 L SPRING SURFNCE VATER BLUE SUMMIT MISSOURI 09/10/86
006 [ DECONTAMINATION FLUID ELUE SUMMIT MISSOURI 09/10/846
007 F W FIELD RLANK BLUE SUMNIT MISSOURT 09/10/86
008 F [ KLUE SUMMIT MISSOUR1T / 7/
008 T W BLUE SUMMIT MISSOUKRI /7
008 T L} BELUE SUMMIT HISSOURT /7
?00 M s ALL /7

0/ ¢

BEG.
TIME

10:50
10:50
11:50
08145
09:42
10:30
03:00
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MISSOURI

END.
IGTE

09/10/86
09/10/86
09/10/86
09/10/86
09/10/86
09/10/86
09/10/86
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END.
TIME

11:20
i3:00
13:006
09110
10:05
11310
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. COLES IN HEADERS

SAMF. NO. = SAMPLE IDENTIFICATION NUMEER
acc = QUALITY CONTROL SAMFLE/AULIT CODE
M = MEDIA OF SAMPLE (A=AIR, T=TISSUE, H-HAZARDOUS

MATERIAL» S=SEDNIMENT/SOILy W=WATER)
STORET/SAROAD LOC., NO. = A SAMFLING SITE LOCATION
IDENTIFICATION NUMRER
BEG. DATE = THE DATE SAMFLING WAS STARTED
FEG, TIME = THE TIME SAMFLING WAS STARTELD

END, DATE THE DATE SANFLING WAS ENDED
ENDI'y TIME = THE TIME SAMFLING WAS STOFFED
A = RESERVED

B = RESERVED .

FES = FESTICIDES EY EFA .

jJ = DIOXINS/FURANS RY EFA st

£ = EXFLOSIVES EY CONTRACT

FLD = FIELIr MEASUREMENTS RY EFA

[¢] = MINERALS 2 DISSOLVED MATERIALS EY EFA
HER = HERBICIDES BY EFA

I = ION CHROMATOGRAFHY ANALYSES kY EFA
MC = METALS EY EFA

BNC = BASE NEUTRALS RY CONTRACTY

L = FISH FHYSICAL DATA RY EFA

MET = METALS BY EFA

N = FISH TISSUE FARAMETERS RY EFA

"VC = VOLATILES EBY CONTRACT

P = PESTICIDES RY EF4

Q = FLASH FPOINT ANALYSES RY EFA

R = RESERVED

BN = SENIVOLATILE BRY EFA

T = CYANIUE PHENOL RY EFA

u = RESERVED

V04 = VOLATILE ORGANICS RY EFA

HC = HERBICIDES RY CONTRACT

X = RESERVED

Y = RESERVED

TRK = ACTIVITY TRACKING FARAMETERS RY EFA

DATA QUALITY CODES
VALID DATa (ALL MEDIA EXCEFT alf)
vaLIDh DATA (AIR) '

INVALTID SAMPLE/DATA - VALUE NOT REPORTED
LESS THAN (MEASUREMENT DBETECTION LIMIT)

FC ~L I C

DATA REFORTED BUT NOT VaLIL BY AFFROVED QC FROCEDURES

DETECTED BUT BELDW THE LEVEL FOR ACCURATE QUANTIFICATION

tAELE OF (‘

CODES IN DATA TARLES

QUALITY CONTROL AULIT CORES

A = TRUE VALUE FOR CONTROL SAMFLE

O = DUFLICATE FIELD SAMFLE

F = FIELD BLANK

6 = ANALYTICAL METHOD STANDARD

H = TRUE CONCENTRATION FROM METHOD SFIKE

L = DMUFLICATE LAR ALIQUOTE FROM SINGLE SAMFLE
M = ANALYTICAL METHOD BRLANK

F = FERFORMANCE EVALUNATION AUDRIT SAMFPLE

R = TRUE CONCENTRATION RESULTING FROM LARORATORY SPIKE
S = MEASURED VALUE AFTER MATRIX SFIKE IN LAE
T = TRUE VALUE OF PERFORMANCE SAMPLE

Y = MEASURED VALUE AFTER FIELDY MATRIX SFIKE
Z = TRUE VALUE RESULTING FROM FIELD MATRIX SFIKE
MEDRIA CODES

A = AIR

T = RIOLOGICAL (FLANT & ANIMaL) TISSUE

H = HAZARDOUS MATERIALS/MAN MADRE FRODUCTS

§ = SEDIMENT, SLUDGE & SOIL

W = WATER

UNITS

Na = NOT AFFLICARLE

FG = FICOGRAMS (1 X 10-12 GRAMS)

NG = MANOGRAMS (! X 10-9 GRAMS)

UG = MICROGRAMS (i X i10-6 GRAMS)

MG = MILLIGRAMS (1 X 10~-3 GRANS)

M3 = METER CURED

MFH = MILES FER HOUR

SCH = STANDARD (1 ATHM» 25 C) CUBRIC METEK
KG = KILOGRAM

L = LITER

C = CENTIGRA'E DMEGREES

su = STAMDARD (FH) UNITS

# = NUMERER

LE = FOUNDS

IN = INCHES

M/F = NALE/FEMALE

"2 = SWURRE METER

I.0. = SFECIES TDENTIFICATION

GFH = GALLONS FER MINUTE

CF3 = CUERIC FEET FER SECOND

HGIr = MILLION GALLONS FER DAY

1000G= FLOWs 1000 GALLONS FER COMFOSITE
UMHOS= CONDUCTIVITY UNITS (1/0HMS)

= TURBIDITY UNITSG

FC/L = FICO (1 X 10-12) CURRIES FER LITER
= MILLIVOLT

SQ FT= S0UARE FEET

PR e

-
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Appendix D

Chromatographs of Samples
from MW R-1 and the Septic Tank



uality o
nalytical Ser\(ices,-lnc. :

1633 5. Marsh  Kansas City, MO 64126 » (816) 254-5257 . ..

SERVICE T0: Radium Fetrocleoum - REFORT #: &6-9-0101
1633 8. Marcsh .
tansas City, MO 64126 . DATE: 10/02/86
attn: PBcb Vantuyl
GAS BAWFLE R RE 1353 T -
DATE RECEIVELD: §/29/854 o
" SAMFLE ID: Septic Tank -
FARAMETER METHOD - =, - - DET. LIMIT CONC..
Halogens _ microcoulemetric 10 ppm 4 400 ppm
Metale - Total IS0
Cadmium 7130 A 0.5 ppm G.37 ppm
Chromium 7170 1.0 ppm &.B ppm
Lead s 5.0 ppm 11Z ppm

Fingerprint Eee atteched chiromatograph.




i hl

uality R
Analytical Seryices,‘“‘ AC, ~ -t T

1633 S. Marsh » Kansas City, MO 64126 » (816)254-5257 .

SERVICE'TD: Radium Fetroleum .- - REFDRT #: 6-2-0101
16833 8. Mareh
Kancsas City., MO &4126 -DATE: 10/02/86

attn: FEob Vantuyl

OAS SAMFLE #: W10Z6 e meeel o Il
DATE RECEIVED: $/10/86 LI
SAMFLE ID: Well R-1

. ——— T — T~ — — S ———— — ————— — —— . — ——— —————— — ——— i —— " ————— - —— ——— ——— . o P— i, S S 7 o

FARAMETER METHOD - - - DET. LIMIT coniC.
Halogens ' microcoul emetric 13 ppm ‘ I8 pem
Metals — Total T30
Cadmium 7130 0.5 ppm 0.32 ppm
Chromium 71%0 1.2 pem 7.2 ppm
Lead T4Z0 o S.0 ppm 87 ppm

Fingerprint See attached chromatograph.
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